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BASIC DATA

Item Name: Julius Totalisator

Location: Eagle Farm Racecourse

City: Brisbane

State: Queensland

Local Government Area Brisbane City Council

Owner: The Brisbane Racing Club

Current Use: Centrepiece of Eagle Farm Racing Museum
Designer: Sir George Julius

Manufacturing Firm: Automatic Totalisator Ltd.

Original Eagle Farm Model: 1917

Updated Eagle Farm Model: 1948

Decommissioned: 1979

Physical Condition: All mechanical equipment in good condition
as and where installed, but no electrical

connection for operation

Heritage Listing: Nil




THE AUTOMATIC TOTALISATOR

INTRODUCTION
George Julius (later Sir George Julius) invented the world’s first automatic totalisator in

Australia in 1913. Hls original invention, a purely mechanical machine was installed in
Ellerslie, Auckland, New Zealand in 1913. The second was installed in Gloucester Park, Perth
in 1916, and the third in Eagle Farm, Brisbane in 1917. Julius founded the Australian
company, Automatic Totalisator Ltd in 1917 to develop and export these totalisators. The
present Eagle Farm Electromechanical Julius Tote, a descendant of the original invention,
was installed in 1948.

By 1970, with few exceptions, every major racing centre in the world, in 29 countries, used
totalisators manufactured by this Australian company.

The Julius Totalisator is an electromechanical machine which allows the simultaneous
receiving of myriad numbers of win and place bets from multiple points on the racecourse,
records the bets, displays win and place odds for each runner as betting proceeds and issues
a ticket for each bet.

HISTORY

In 1909, in response to possible voting irregularities in elections in Western Australia,
George Julius conceived the idea of a system of recording votes which would negate fraud.
But Government was not interested, so he looked around for a use of his invention. (Refer
Appendix VII (Sir George Julius). Although not a racing man, he turned to the racing industry
where the system of pari-mutuel or pool betting existed, as opposed to bookmakers. It
became known as totalisator betting, but being manually operated was open to fraud.

Refer to Appendix | “The Rutherford Journal, the First Automatic Totalisator”; and Appendix
Il “Totalisators: First Automatic Totalisator”, for an explanation of the pari-mutuel betting
system and a description of Julius’s first mechanical totalisator installed in Ellerslie, Auckland,
New Zealand.

For the Ellerslie 1913 unit, connection between the Ticket Issuing Machines (TIM) and
mechanical adding units was by flexible wire with mechanical drive power for the adders
provided by suspended concrete or cast iron blocks similar to the mechanism of a pendulum
clock. Further research led to the introduction of electrical power. Miles of wire were
replaced by electrical cables, and simple electric conductors operated solenoids both in the
TIMs and the Adders — the system used post 1917. This eventually enabled TIMs to be
installed throughout the racecourse and connected to a central totalisator.

A concise engineering description of the machine and how it works is difficult. For a
description of the equipment and how it works, illustrated with drawings and photos, see
Appendix Ill. “ A description of the Julius Totalisator in the Eagle Farm Racecourse Museum”
by Brian Conlon; and Appendix IV, “Brief description Eagle Farm Julius Tote” by Brian Conlon.



By 1920, the equipment was installed at eight race tracks, Sydney, Brisbane, Newcastle,
Perth (7 in Australia) and Auckland (NZ). Initially, bets were added in one pool only with
payout calculated on 60% for win and 20% each for 2" and 3™ placed. In 1922, separate
win and place pools were established with either a win or place bet being able to be placed
on the same TIM. This became a big selling point for the totalisator. During the next 10
years the Company installed equipment in 27 racecourses in India, Ceylon, Malaysia,
Singapore, France, New Zealand, Canada and America. A 273 terminal machine was installed
in Longchamp, France in 1928. White City (Greyhounds) London had multiple installations
and ended up with 320 terminals. (English horse racing clubs, the then province of the elite,
initially rejected the machine as it would encourage the masses to gamble.) 1932 saw the
first machine in USA in Florida. The largest order was nearly 30 years later for Caracas,
Venezuela in 1957. This machine was still operating in 2005.

By 1970, with few exceptions, every major race course in the world would use the Julius
Totalisator manufactured by the Australian Totalisator Company. The major exception was
Japan, where until electronic totalisators were introduced they relied on a large team of
employees, each using an abacus.

Another feature of the totalisator after 1927 was that win and place odds for each runner
were available and displayed for the public as betting proceeded. Prior to 1927, the runner
totals and grand total for each pool were displayed. Final dividend was calculated at the
conclusion of betting.

A detailed account of the Company’s operation is given in Appendix V. “Automatic
Totalisator Ltd — later ATL.”In the 1970’s, Julius electromechanical totalisators were
replaced by electronic totalisators. All the Julius Totalisators in Australia were destroyed
with two exceptions. Sydney University Professor Alan Bromley kept 2/3™ of the
Broadmeadow Julius Tote in his home to save it from being destroyed. Subsequently it was
removed to its present location in the backup store of the Powerhouse Museum in Sydney
and some of it possibly part of the Australian Computer Museum Society’s collection. The
part of the Julius tote in the backup store was restored to a demonstrable condition for an
Expo on Gambling held at the Powerhouse Museum and generated a lot of interest. The
other exception is the 1948 version of Julius Tote at Eagle Farm Racecourse. It provided for
24 runners with 128 Ticket Issuing Machines situated around the racecourse.  The
mechanised equipment is intact as installed in the Totalisator building. It is the centrepiece
of the Queensland Racing Eagle Farm Museum which is in the Totalisator building. All the
Ticket Issuing Machines (TIM’s) and connecting electrical wiring have been removed, but
some TIM’S are in the Museum. The Museum makes an excellent site for Engineering
Heritage recognition of the Julius Totalisator.



ASSESSMENT OF SIGNIFICANCE

HISTORIC PHASE

Although Charles Babbage (1791-1871) is credited with inventing the first mechanical
computer, designing the first difference and analytical engines in the 1820’s, construction of
his machine was never completed, being abandoned in 1833. A completed machine was
built by London Science Museum in 2002. Julius completed his machine in 1913. “The Julius
Totalisator with its automatic odds machine is the earliest on line real time data processing
and computation system that the Curators of the London Science Museum have identified so
far.” See Appendix VI — “A sure bet for understanding computers” by Doron Swade.

The Eagle Farm machine is the most representative example of the Julius invention available
in its country of origin.

HISTORIC ASSOCIATION

The Julius Totalisator is the invention of one man — Sir George Julius. He became a
prominent engineer, a winner of many awards.

He was first Chairman of the Australia’s Council for Scientific and Industrial Research (later
CSIRO), and was a foundation member of Institution of Engineers Australia, and president of
this organisation in 1925.

He was instrumental in establishing the organisation that became Standards Australia.

He took the initiative that led to the establishment of the International Standards
Organisation.

In 1927 he was awarded the Institution of Engineers Australia, Peter Nichol Russell
Memorial Medal; and the William Charles Kernot Memorial Medal from the University of
Melbourne in 1935, for distinguished Engineering Achievement in Australia.

The Institution of Engineers Australia remembers George Julius, with the inaugural Sir
George Julius Medal, awarded for the best publication in the field of mechanical engineering.

In 1929 he was knighted for his contribution to technology; Knighthood Medal.
In 2013 he was inducted into the Australian Racing Hall of Fame.

Refer Appendix VII “Sir George Julius.”



CREATIVE AND TECHNICAL ACHIEVEMENT

Doron Swade (Appendix VI) considers Julius’s system an extraordinary achievement both in
design and information processing. “Also a great merit of the Julius Tote is that it embodies
principles fundamental to modern electronic data processing and implements them in a
visual immediate way. “

Two examples of the electronic era counterparts to this mechanical computing: First, the
scanners or distributors, as they were called in the Julius Totes, are really Time Division
Multiplexers and these long predated the electronic era which made TDMs a common
concept. Second are the storage screws. Storage is a common concept in relation to digital
computers but here is a device that was even then, called storage. These storage screws
were prevalent in the early adders, as the light adding shafts with their necessarily high
acceleration were required to respond instantly to bursts of bet traffic, which meant that
transactions had to be stored allowing time for the slower to respond inertia limited
equipment to catch up. It is similar to a delay line, a common electronics concept. Mercury
delay lines were the first digital computer memories.

Andrew Keen’s video of the Julius Tote ticket issuing machine in operation at Harringay,
London, which was part of a study performed by GLIAS (Greater London Industrial
Archaeological Society) prior to the decommissioning of that system, clearly indicates that
this is a computer system in operation. And yet it was en electromechanical machine similar
to the one in this nomination.

The London Science Museum has a Julius tote ticket issuing machine on display with some
notes on the impact of equipment like this. They also have a significant part of the
Harringay Julius Totalisator in their backup stores at Wroughton.

The French engineers who replaced the Julius tote at Longchamp were so impressed with
the ingenuity and workmanship of the Julius tote that they felt compelled to donate parts of
it to a Paris museum. This reaction of technologists being in awe of this equipment when
they see it is common.

The fact that Julius’s machine was pre-eminent and unchallenged in the field for many
decades is testimony to the creative and technical achievement in his electromechanical
totalisator.

RESEARCH POTENTIAL

The era of the electromechanical totalisator has passed. Much research into Julius’s
invention already has been documented (Refer Appendices I-VI) and little further detail
technical research appears necessary or warranted. However the background to any
subsequent usage of the Julius tote will continue to provide further ground for social fertile
research. Such research will be greatly aided by the existence of the almost complete tote
at Eagle Farm Museum



SOCIAL RELEVANCE

The Julius totalisator revolutionised the racing industry by enabling racing clubs to cater for
large crowds of people to bet on events. Thus racing became a major industry in many
countries and part of the social fabric.

For a country that stops for a horse race and one in which most citizens know what a TAB is,
it is amazing how little is known of the long and rich Australian history that exists in the
Totalisator industry. Punters are generally amazed to hear of it.

Professors and teachers have indicated they are so impressed discovering what an industry
was created around electromechanical systems, that they have included it in their lectures
on the history of computing.

The Babbage engines have generated a lot of contemporary interest with engineers building
them. One such engineer has built a Babbage Difference engine in Sydney for his Precision
Dynamics Discovery Shed. He has also been inspired by George Julius’ totes. He
manufactures Julius Tote Interactive Displays to demonstrate the workings of these systems
to inspire young minds.

A Julius Tote shaft adder was donated to the Computer History Museum in Mountainview,
California. A photograph was received showing the shaft adder in pride of place in the
entrance hallway of the museum.

Professor Trevor Cole of Sydney University stated regarding George Julius, “We should be
aware of our engineering heroes.”

The totalisator history website http://members.ozemail.com.au/~bconlon is participating in

the National Museum of Australia’s PANDORA project which archives websites considered
to be of Australian National interest.

RARITY REPRESENTATIVES

The Julius tote is the only machine of this nature, and the automatic Totalisators Company
initially had a worldwide monopoly on its construction and installation.

INTEGRITY/ INTACTNESS

The 1948 model Julius Totalisator at Eagle Farm Racecourse is intact as installed except for
the Ticket Issuing Machines and their electric wiring connections. A disconnected ticket
issuing machine is in the museum.



STATEMENT OF SIGNIFICANCE

The Julius Totalisator can be considered the world’s first operational computer. It was the
only automatic totalisator in the world from 1913 to the start of serious competition in the
1930’s. It was the personal achievement of a prominent Australian engineer, viz. Sir George
Julius.

The Julius Totalisator was installed by his Australian company in the majority of racecourses
in the world. It revolutionised the racing industry of the world by enabling clubs to improve
security and turnover, reduce operational costs, improve public display of betting
information making it more attractive to punters, and cater for large crowds, resulting in it
becoming a major industry.

The Julius Tote on display at the Brisbane Racing Museum at Eagle Farm Racecourse is the
most complete machine of its type known to exist in its country of origin, and, as such,
occupies a significant place in Australia’s engineering heritage.

Julius’s invention was extensively adopted by racecourse operators internationally, and
machines of his design have continued in operation until recent years, eventually being
replaced by electronic computers.

The Julius Totalisators thus can legitimately claim world engineering heritage significance.

Photos: 1. The 1913 totalisator system preassembled in Sydney for Ellerslie, NZ.
(From Powerhouse Museum, Sydney)

2. Adding Machine Julius totalisator

3. Row of adding machines forming Eagle Farm Totalisator
(One row of 24 machines for win bets and adjacent row of 24 machines
for place bet)

4. Totalisator building for 1917 Eagle Farm totalisator.

5. Totalisator building (now Racing Museum) for 1948 Eagle Farm
Totalisator illustrating odds display board for 24 runners.

6. SirJulius inspecting Melbourne totalisator.
7. Sir George Julius

Other photos and illustrations in Appendices.
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PHOTO 1.

Adding Machine Julius Totalisator

PHOTO 3.

Row of adding machines forming Eagle Farm Totalisator
(One row of 24 machines for win bets and adjacent row of 24 machines for place bet)
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PHOTO 4.
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Totalisator building for 1917 Eagle Farm Totalisator

PHOTO 5.

Totalisator Building (now Racing Museum for 1948 Eagle Farm Totalisator illustrating odds
display board for 24 runners.
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PHOTO 6.

Sir Julius inspecting Melbourne totalisator

PHOTO 7.

Sir George Julius
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Appendix Il “Totalisators — First Automatic Totalisator”
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— by Brian Conlon
Copyright©1997-2013 Email: totehis@hotmail.com
http://members.ozemail.com.au/~bconlon/efmuseum.htm

Appendix IV “Brief description Eagle Farm Julius Tote” — by Brian Conlon

Appendix V. “Automatic Totalisators Ltd. — later ATL”
Copyright ©1997. Email: totehis@hotmail.com
http://members.ozemail.com.au/~bconlon/efmuseum.htm

Appendix VI “A sure bet for understanding computers” by Doron Swade — New Science
29" October, 1987.

Appendix VIl “Sir George Julius”
Copyright ©1997-2013. Email: totehis@hotmail.com
http://members.ozemail.com.au/~bconlon/efmuseum.htm
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Proposed Interpretation Panel

Although the Heritage Award would be granted for the Totalisator, the proposed
Interpretation Panel sets out to acknowledge the Invention, the Inventor and the
Manufacturing Company — all part of Australia’s Engineering Heritage

Julius Totalisator — The World’s First Operational Computer

GEORGE JULIUS (later Sir George Julius) invented the world’s first automatic totalisator here
in Australia in 1913. The original machine, a purely mechanical machine was installed at
Ellerslie, Auckland, New Zealand in 1913; the second in Gloucester, Perth, in 1916; and the
third in Eagle Farm, Brisbane, in 1917. The Eagle Farm electromechanical Julius Tote in this
museum, a descendant of the original invention, was installed in 1948.

The Julius Totalisator revolutionised the racing industry by enabling racing clubs to cater for
large crowds to bet on events, thus racing became a major industry and part of the social
fabric of the country.

HISTORY

In 1909, in response to possible voting irregularities in elections in Western Australia, George
Julius conceived the system of recording votes which would negate fraud. As Governments
were not interested, he developed the machine for the racing industry to mechanically record
betting to replace existing fraud prone manual totalisators.

THE INVENTION

The Julius Totalisator is an electromechanical machine which allows the simultaneous
receiving of myriad numbers of win and place bets from multiple points on the race course,
records the bets, displays win and place odds for each runner as betting proceeds and issues
a ticket for each bet. The totalisator in this museum provided for 24 runners with 128 betting
ticket issuing machines located around the racecourse.

In the 1970’s, Julius electromechanical totalisators were replaced by electronic totalisators.

THE INVENTOR
Sir George Julius (1873 — 1946) was born in England, raised in New Zealand, and became a

prominent Australian engineer, winner of many engineering awards; a foundation member
and president of Institution of Engineers Australia; first Chairman of Australia Council for
Scientific and Industrial Research (later CSIRO). He was knighted in 1929 for his contribution
to technology and inducted into the Australian Racing Hall of Fame
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THE COMPANY

Julius founded the Australian company, Automatic Totalisators Ltd (ATL), in 1917. W.ith its
factory in Sydney, it manufactured, installed and operated Julius Totes which by 1970 were
operating in 29 countries. Between 1948 and 1955 equipment was installed in 99 race tracks.

The Company developed and installed the world’s first electronic computer totalisator for the New
York Racing Club. It also designed and manufactured the first mobile computer unit for electronic
totalisator operations.

RECOGNITION

The Julius Totalisator with its automatic odds machine is the earliest on line real time data
and computation system that the Curators of the London Museum have identified.

A Julius Tote shaft adder has pride of place in the entrance hallway of Computer History
Museum in Mountainview, California.

Parts of the replaced Langechamps, France, totalisator were donated to the Paris Museum.

The Institution of Engineers Australia Engineering Heritage Award.

PHOTOS
Photos for the Interpretation Panel will be selected from photos 1 to 7 in the submission.

LOGOS
Brisbane Racing Club; EA; Heritage Plaque; Web page.
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APPENDIX 1 - “The Rutherford Journal — The First Automatic Totalisator”

Rutherford,

rutherfordjournal.org O urn a

The First Automatic Totalisator

Bob Doran

A Large-scale, Parallel, Mechanical Calculator

The world’s first parallel automatic totalisator chine was set operating at the Auckland
Racing Club grounds at Ellerslie for the Easter tmgein 1913. Although it was an
astoundingly large and complex machine it worked amd fulfilled the purpose for which it
was designed. In one sense the machine was atdhef @n era as it was entirely mechanical,
not making use of electricity at all. However, iasvalso the first of what turned out to be a
line of development that continued profitably thghout the century until replaced by
modern computers in the 1970s. Here we will desdfile machine—what it was trying to do
and how it worked.

Pari-mutuel Betting and the Totalisator

The concept behind the totalisator was conceivatienl860s by Joseph Oller, a resident of
Paris, of Catalan origih.He proposed a gambling system, which became krasvpari-
mutuel (wagering among ourselves), where the ansobet on all of the individual horses
were totalled, reduced by a commission or fee,dsidibuted to the winners in proportion to
the amount of each bet. Pari-mutuel gambling istaractive alternative to fix-odds betting
with a bookmaker—the gambler need have no contehpoor odds are being offered, or
feel the need to ‘shop around’ for the best dealvélver, the big disadvantage of pari-mutuel
compared to the bookmaker’s fixed odds is thatghmbler has no understanding of the
return to expect from a bet. Oller overcame thitecleby displaying, as the betting was
taking place, the number of bets made on each lamdehe grand total of all bets made for
the race. Although not as simple as ‘paying 2 fah& gambler can easily get a ‘feel’ for the
magnitude of expected returns.

An implementation of the pari-mutuel system has edonbe called a totalisator. The
totalisator was extremely successful in France,\amy profitable for Oller, but it was soon
banned. However, the idea continued to spreaddmuEsiance. By 1880, totalisators
supported by machines were operating in AdelaideGhristchurch. In Australia Siegfried
Franck promoted the use of a totalisator machiattth had imported from Germany,
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starting in 1879 at Randwick racecourse in Sydnashen pari-mutuel was again lawful in
France in the 1880s it was also supported by machinhich is said to have come from
Germany or Austria.

A totalisator is really a group of humans coope@tio make the pari-mutuel concept work.
As such, a totalisator requires no special mackimagrall. Oller’s first totalisators had no
machinery—the totals were displayed using chalkacslate. Even in 1950 when the New
Zealand Totalisator Agency Board (TAB) was estélglds to allow off-course betting, the
implementation was entirely manual. Why then washirery used at all?

The initial answer seemed to be that the totalisst@asily subject to fraud. A bet with a

bookmaker is a straightforward contract. The gamdnhel the bookmaker both have noted the
contract and there is no dispute as to the outabthe bookmaker is reputable—if there is a
problem such as the bookmaker refusing to pay mrgbever-extended then it is gross and
obvious. With the totalisator things are much Issaightforward and there are many ways
that the operator (in particular) can cheat. Fangple, inventing extra bets on unfavoured
winners can reduce the payout, as can recordindgpeh@n the horse but not on the grand
total. Changing the totals while, or after, theer&crun is another possibility.

Initially, totalisators were considered to be inmgeetition with bookmakers and were
operated by one man or a small team. The first mastwere human sized. Some were quite
small and portable, others more like the size pifamo. They were brought to the race tracks
on race days and offered their form of gamblingrmaglternative. The initial purpose of using
this machinery was to give a feeling of securitytite gambler. The counts of bets were
shown in large, easy-to-read, professional-lookorgs rather than handwriting. The typical
machine would have levers to increment the courgamh horse and to increment the grand
total as well in the sight of the gamblers. Somemraes would have locks set so that there
could be no tampering while the race was being run.

Of course, this feeling of security is ill-foundad the machinery doesn’t stop the determined
cheat—in the history of the Auckland Racing Club tale is told of the operators of the very
first machine at Ellerslie racecourse in Aucklandl880 being caught cheating by inventing
extra bets on outsidetslrue security can only come from the totalisateing supervised or
operated by a trusted authority. The way that msgwas made varied from country to
country but gradually the use of totalisators bexawstricted to racing clubs. A human
system had to be set up to control each totalis@tithough some large racing clubs ran
multiple totalisators there were clear advantagesxpanding the small totalisators, making
them as comprehensive as possible, only one fowtisde race track being the goal. In the
first few decades of the 20th century it became room to have a single sanctioned
totalisator, often operated from a specially-desdyiuilding that included displays of the
amounts being bet and special booths or windowsdthing tickets. There are many of these
totalisator buildings still surviving at the racetks around New Zealand.

Having an official organization supervise the tistaior gave it confidence in the eyes of the
gambling public but the increased size of the dpmralso led to serious new problems. It is
hard nowadays to comprehend how important racing)wteen there were few other outlets
for entertainment. In a city the size of Aucklarmdweds of multiple 10s of thousands were
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common. A single totalisator display just could keep up with the volume of bets being
made.

Totalisators, being controversial, were subjectetgulation. One common rule was that, to
avoid fraud, the totalisator had to be balanceareed race could start. Although this was
possibly very quickly if well managed, it often waet and the start of the race had to be
delayed, by up to 15 minutes in some cases. Addilip, with large numbers of gamblers

and bets recorded by possession of a ticket tleatiof fraud by the customer became much
more serious. There was a great need for someesevethod, less expensive in staff and
simple to operate, of providing timely totals irttace of many thousands of gamblers.

Another aspect of regulation helped fund the sotutit was common for the racing club to
be given the monopoly over betting on track. Bookens were banned and the only legal
way of gambling was the racing club totalisatorisTimonopoly provided a bountiful stream
of revenue for the clubs and gave them the whehalito pay for improvements to the
totalisators themselves.

The First Automatic Totalisator

Because of the obvious need for improvement thes2vmany attempts to automate the
totalisator. One, operating in Brisbane, used nearlslnning in tracks to represent bets!
However, there was one line of development that mvash more successful than others and
eventually came to dominate the business. In 199& @& Julius (later, Sir George), English
born, raised and schooled in New Zealand (a grado&tCanterbury University, son of
Bishop Julius), though Australian resident, filedpatent application for his totalisator
machinery His ideas were first implemented as a totally na@étal machine at the Ellerslie
race course in Auckland, New Zealand, in 1913. ddmpany started by Julius, ‘Automatic
Totalisators Limited,” continued to refine and deyetheir machinery (called the Premier
Totalisator) for the next 50 years.

The purpose of the totalisator machine was to displ large readable figures, in ‘real time’
as bets were made on the next race, the total nuohbenit bets’ made on each horse in the
race and the grand total of all such bets. Theamsmallest bet for the first Ellerslie machine
was 10 shillings. Tickets recording a bet on angséan the race could be purchased from
any one of the ticket vending windows—for the finsachine there were 30 ticket-vending
stations, though some would handle only 10 shilbets and others only double-sized bets of
20 shillings (one pound.) The totalisator desigd twaallow for bets to be placed on the same
horse at the same instant at all 30 ticket windawtkout any bets being lost. The totals of
bets had to be recorded completely accurately atidmo significant delay so that the race
could be run immediately after the totalisator wised and the dividend for the winning bet
(only simple bets on winners were catered-for) Waked accurately. Although the arithmetic
performed by the totalisator was trivial—merelyrgrmenting totals by 1 (or by 2)—handling
of the parallel operation, the large number of betgle in a short time and displaying the
totals in the large, were design challenges.

The Ellerslie totalisator could also handle up @dh®rses in each race. The total bets for each

of the 30 horses were displayed in three rows ofti® horse numbers being written above
the displays. Each of the displays was a 4-digithmaical counter comprising four wheels
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each having the 10 digits in large letters on tkenpeter. Above the centre of the horse
displays was a 5-digit display of the grand totahlb bets made on all horses. The displays
were at the front of the upper floor of a speciadgigned two-story building.

Behind the displays was a large room that contatheccentral machinery. The displays are
actually part of the machine itself—this allowstasget a feel for the size of the machinery
which occupied the entire first floor room. The lscs apparent in the photo taken of the
machine when it was being tested and assemblegdneS.

The race tickets were sold on the ground floor-gtheted tickets were issued by hand. To
record the bet, the operator pulled one of 30 kvene for each horse, referred to as ‘beer
pump handles.” Each lever was connected to theaemachinery with a unique steel wire
that communicated the ‘tug’ signifying a bet bemgde. The 900 wires had all to be kept
taught and free-running over pullies. Photo 7 shows of the ticket-issuing stations as
installed at Ellerslie—the rats-nest of wires ip tteiling space can be glimpsed on the upper
right.

The task of the central machinery was to keep toddidet totals for each horse, allowing for
30 bets on the one horse to be registered simualtesheby 30 wires being pulled at the same
time. To solve this problem Julius introduced aicdewe called a ‘shaft adder’. He later gave
a drawing for a improved version, though basechersame principles.

There are sets of epicyclic gears or differentmeunted on a shaft, each free to rotate
around the shaft. Each of these differentialsxedito a toothed escapement wheel (the thin
vertical boxes in the diagram, viewed edge-on.g differentials are prevented from rotating
by an escapement mechanism (as in a clock) thatomaperated to allow them to turn one
step. There is another differential in the middi¢he shaft that has rotational force applied to
it—in the diagram this central differential is pathto the internal shaft which is being urged
to rotate—in the Ellerslie machine the centralafigntial had an attached toothed wheel was
driven by a chain. By operating any escapemerdifferential is allowed to rotate one step
and this causes the central differential to advan step and so the central shaft or chain
also advances one step representing one bet. Aaly @irthe differentials may be stepped at
the same time and the combined rotation comes ghréathe centre, thus allowing multiple
bets on the same horse to be recorded simultaneousl

There is one shaft adder for each horse. To h&@lleorses the Ellerslie machine had three
rows of ten adders—each adder was situated betsrdisplay counter. To handle 30 ticket
stations (the same number of horses and tickebsgais co-incidental) each shaft adder
needed 30 differentials and escapements, one eseap@perated by each ticket station. In
fact, each adder was split into two sections—oradtsif 18 escapements that represented a
10 shilling bet as 1/20th of a revolution of theahand another of 12 escapements that
recorded 20 shilling bets. The rotations of the subshafts are combined, the 20 shilling
rotations being doubled, to impart a final rotattora shaft that thus represents 20 unit bets
for each rotation. Nowadays, we would probably ¢h# shaft adder a ‘parallel to serial
converter’ in that parallel or simultaneous ‘tugsi wires are converted to a continuous
rotation corresponding to the number of tugs. Ploshiows one of the shaft adders with the
‘output’ from the device being the rotation of tentral shaft.
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The central shaft is being driven to rotate, witle £scapements permitting rotation only
when a bet is to be recorded. To provide the mdbtvee to the shafts the first machine used
clockwork. The shafts are driven by heavy weiglstsnaa grandfather clock but on a much
grander scale. In the photo of the back of the nmacimstalled at Ellerslie (Photo 10) some
of the weights can be seen, as can some of the winming in to the machine from ticket

stations on the right.

As well as total bets for each horse, it was neogs®e form the grand total of all bets. In this
first machine the output rotations from the horddeais are added together with special shaft
adders. The central shaft of each adder pair inexied by a chain to the grand total adders.
The 15 horses to the left and the 15 to the righteach totaled separately and then these are
combined to form the grand total at the top of itiechine. In photo 11 the left half grand
total shaft adder is in the centre. The sum ise@usy the chain heading up to the right to the
top of the machine from the centre of the shaft.

At the top of the machine the rotations from the aad right are combined on one shatft, the
rotation of which represents the grand total, ada20th of a rotation for each unit bet. This
can be seen in photo 12.

The total bets on each horse, and the grand tetal bre represented as rotations of shafts.
These rotations now have to be converted into ialgisotal. This was done by the counters
that would increment their display by 1 for eacBQth of a rotation on the shaft. Unlike
nowadays, where a display is a remote device deaives electrical signals, these counters
were actually integral parts of the machine—thelipuddimpsed the totals through windows
exposing just a small part of the machine. In thetp, the input shaft to the grand total
counter can be seen going in to the left of thentmuat the units position. The other 30
counters had similar inputs directly from the slaaftlers for each horse.

The counters were simple in concept. The rotatibthe input shaft was used to allow the
units drum to rotate—it was given a separate soofcetational power, the input shaft to the
right in photo 12. Each complete revolution of tirets drum would allow the tens drum to
rotate one 10th of a revolution. And so on for 180d thousands.

Although simple in concept, in practise the counfaresented great difficulties. The wheels
had to be large so that the totals were readabla &far. The signal coming in could have
peaks that would start and end suddenly. To shbef #te bets the units drum would have to
be able to rotate quite quickly but it was too masso start or stop suddenly. Julius had to
invent ‘buffer mechanisms that would accept théation input signals without any loss

while the counters built up speed. There also reb¢aldde a means of gradually slowing the
counter when the input stopped. It is unclear whaitctly was this mechanism for the first
machine, though it appears that the buffer was danteof coiled spring.

Success of the Machine and its Sequel
The first Ellerslie totalisator must have been lHrgest mechanical calculating machine ever
built. It was not until large mainframe computers\ved in the late 1960s that there was any

computing device to match it in size. It was so ptax that it is hard to credit that it could
operate accurately and reliably.
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However, although there were teething problemsntaehine seems to have worked well, as
detailed in the immediate newspaper reports (sperafx). The ticket issuers were not to the
satisfaction of the Auckland Racing Club (ARC) andre upgraded to make them less
susceptible to fraud. Julius was very loathe to erthks change because he had already spent
£11,000 on a machine sold to ARC for £4,000.

The machine must have been tricky to maintain. lgyttme it was completed Julius had a
range of better ideas to try. He addressed the A&@Gmittee in 1914 trying to get them to
upgrade but he was asked to complete the machihadeontracted to buifi.

By 1917 the advantages of the next model that adeddicket-selling machines electrically
were obvious (including being able to put the ttakechines a long way from the machine)
and a decision was made to purchase a new machich was operating by the end of 1918.
So the first automatic totalisator, the only oné&ofully mechanical, was in use for only 5
years.

As detailed in the press report, the totalisatahg@d £41,514 on its first big day. That
represents 83,000 bets which corresponds to a whfmmore than 10,000 bets per race at
peak. The machine could handle Ellerslie but wasau®quate for the much larger race
tracks overseas. Julius set himself the goal ofimgatotalisators that could handle up to one
million bets in the half hour between races. Withjon improvements, automatic ticket
issuing machines and mechanical multiplexors teeskacapements between multiple ticket
issuers, ATL went on to produce machines of muadfjelacapacity. By the end of the 1920s
ATL machinery was installed at race tracks throughtbhe world with the really big sites
being Longchamps in Paris and White City in Londommgchamps had 270 ticket machines
and could certainly handle multiple 100s of thowsaof unit bets for each race.

The technology improvements also made it possiblentke totalisators that were less
expensive, making them suitable for smaller raeeks. Mobile machines on trucks, or
totemobiles, brought the ATL machines to remotentgusites. Widening the market further
were innovations that showed expected dividendserathan horse totals (calculated with
analogue dividing machines), and different typedets were made possible, including the
double and the place bets. ATL developed into apaomy that remained profitable and in a
dominant position until computers made the elecacmanical machines obsolete in the
1970s.

Appendix

This extract is from The New Zealand Herald, Tugsd®b March, 1913. It describes the
operation of the first mechanical totalisator, iatiéd at the Easter meeting of the Auckland
racing Club, 22nd and 24th March 1913.

THE NEW TOTALISATOR

The new totalisator machine was used for the mgetith marked success. It was installed
in time for the Christmas meeting, but for vari@masises it was deemed inadvisable to use it

until the Easter meeting. A small knowledge of ¢x&raordinary demands that the work of a
totalisator imposes upon its parts shows clearly heechanism might have failed in a dozen
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ways. But in the meantime alterations have beenem#te machine has become more
familiar to its operators, and it worked on Satyrdad yesterday with fine regularity, and to
everybody’s satisfaction.

The chief problem in making a purely mechanicahlisator is to arrange matters so that if
two or three or a dozen of the operating clerksszlie tickets on the same horse, the full
number shall be recorded in the proper place. Teproblem is a difficult one is shown by

the fact that this machine, the invention of Mriudsil is believed to be the only one that
achieves the object by means of gearing, insteadtbffalling marbles, or some such device.
The aggregating is done by a very pretty associatiocrown wheels and epicyclic gear,

which, mechanically, is infallible.

The second obstacle of importance was raised byaittethat, in view of the facility with
which many investments could be put upon a singteéat a time, the machinery was apt to
be run at times so fast that the starting and stgppf the rotating wheels, which, in spite of
their light construction, have considerable inetigt up almost destructive strains and shocks.
This trouble has been overcome with an ingenuitygether admirable. The counter releases
a spring-driven gear, which can go as fast aslitinespective of the motion of the wheel on
which the figures are shown to the public, andwheel simply runs leisurely and smoothly
ahead until it overtakes the gear. Even then theelyliree to make several rapid revolutions,
would be difficult to stop at the right place i ispeed were not controlled by a governor.
There is a ‘relay drive,” and a governor for ea€tthe 30 single horse recorders, and another
for the grand total mechanism. The totalisator ufi bperation presents a remarkable
appearance from within, for the machine is an ewaisystructure, the greater part of which is
occupied with the releasing wires and the driviegrg Every time a ticket is issued the clerk
pulls a lever corresponding with the number of hioese. The lever pulls a long wire cord;
the cord releases the counter. The gearing revalvetle, and the counter wheels turn.
Sometimes the wheels move at long intervals; aed,ths a horse becomes popular, its set of
wheels will commence to spin frantically, so thaeamight imagine the count terribly apt to
fail. But the ‘tens’ tot up the units, the *hundsédo up in their turn; and grand total wheels
turn phlegmatic somersaults, and perform matheadatrodigies. The machine was
originally intended to punch the tickets with thember of the horse upon which they are
issued, but so far the punching mechanism is nois@ and it is probable that an addition
will be made so that tickets will be issued from gazines, operated by the levers
simultaneously with the recording of the investrsent

Speculation was very brisk during the afternoorthvumvestments reaching to £41,514 10s,
compared with £38,026 10s on the concluding dakasifyear, and making £74,053 for the
meeting, against £68,947 10s in 1912, an increbfs,d05 10s.
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Figure 1: Joseph Oller. Inventor of the totalisafdso impresario and entrepreneur, founder
of the Folies Bergere—see ‘L’homme de la belle é@dqClick to enlarge&

Figure 2: Early totalisator maEhihe used at Aucitlag Harry H Hayr. (From J. Chadwick
‘Men of Mark in the world of sport in New Zealanfluckland 1906) &
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Figure 3: Totalisator building at Addington, 191Brom Ron Bisman ‘Salute to Trotting. A
History of Harness Racing in New Zealan#)

Figure 4: Sir George Juliu&
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Figure 6: Ellerslie Totalisator—front view duringsembly&?
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Figure 7: Ticket selling stations at Ellersg
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Epicycric ADDING MECHANISM. FIG. 9.
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Figure 10: Rear view of machine at Ellers&=
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Appendix || - “Totalisators-First Automatic Totalisator”
Computer History Displays, University of Adand.

Computer Science

Totalisators: First Automatic Totalisator

»
Some Background
»
Totalisator Exterior
»
Principles of Operation
»
Power Supply
»
Ticket Issuing and Input
»
Grand Total Adder
»
Horse Adders
»
Counters
»

Summary

The world's first automatic totalisator machine was set operating in 1913 at the Auckland
Racing Club's grounds in the Ellerslie suburb of Auckland. The machine was designed by Sir
George Julius, the founder of the Australian company "Automatic Totalisators Limited." There
is no known detailed description of the machine and no portion of the machine has been
preserved. Here we attempt to describe the machine as best that we can - what it did, how it
worked.

This description is based on the information that is still available. We have a set of
photographs taken as the machine was being assembled and tested in Sydney before being
shipped to Auckland. There are also some photos of the machine taken when it was installed
and operating. There are patent documents filed by Julius, particularly one lodged in 1915.
This patent doesn't describe the Ellerslie machine specifically, but some parts definitely apply
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- also there are some improvements mentioned in the patent that can be read as implying
some negative aspects of the 1913 machine.

We can be very clear about many aspects of the machine from study of these photos and
patents. However, because there is no detailed description it sometimes takes a lot of
reasoning to decide what the machine was like. This detail might perhaps be of interest to
one or two enthusiasts but not to the majority of readers. Hence, this description is written
on two levels. This top-level overview should be understandable by any reader but it links to
more-detailed descriptions of some parts of the machine that might be harder going.

Some Background

The Ellerslie machine was a mechanisation of the process of "pari-mutuel" betting invented
by Joseph Oller. Oller conceived the concept of pool betting that may be applied where there
is a single winner from a field of competitors. Totals are kept of the amount bet on each
competitor together with the grand total of money bet on all competitors. When the winner is
known, those with bets on the winner are awarded a share of the grand total (after deduction
of a commision) proportional to the size of their bet. Oller enhanced the excitement and
interest of horse-race gambling by displaying the totals on each horse and the grand total in
"real time" as the bets were lodged - potential punters could see what other gamblers were
backing and could estimate returns if they won.

Until the arrival of the 1913 Ellerslie machine, pari-mutuel gambling, which had become
known as the totalisator, was run manually. As bets were made the totals were counted and
displayed - at the start on chalk boards but later with large impressive numerical displays.
Manual operation could work well if organised properly and continued at small race courses
into the 1960s. However, the totalisator was highly subject to fraud and had to be rigorously
controlled. One criterion imposed by authorities was that the totalisator must be closed with
complete and final totals before any race was run. At bigger race courses, where there were
tens of thousands of gamblers, this could result in unacceptable delays. It was a problem
crying out for mechanical solution. Happily, when the race course clubs were given, by
legislation, the monopoly on gambling they had the funds to pay for novel solutions. This
happened relatively early in New Zealand which explains why the Auckland Racing Club was
able to pay for the first automatic totalisator in 1913.

More detail on background

Top
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The Totalisator Exterior

The new machine was housed in its own building - this was an existing structure built for
operating the prior manual totalisator and adapted for the new purpose. In this photo of the
"tote house" you can see displayed in the middle section of the building the number of 10-
shilling bets on each horse (from horse number 1 to horse number 30) with the grand total of
all bets shown in a larger display dead-centre. Notice that there are three rows of horse totals,
10 per row.

(from "The Noble Breed")

The gamblers are queued up in front of the ticket selling stations which are under the
shutters. There are 7 shutters in the wing to the left, 6 in the wing to the right and 4 in the
middle, so at two stations per shutter there is room for 34 ticket stations, but only 30 were
provided. The fence (topped with barbed wire!) running to the middle of the tote house was
used to separate the members of the racing club from the general public.

Nowadays, we are used to data being displayed remotely. However, that was not yet possible
in 1913. The totals displayed are actually, as we will see, represented on "wheels" in the
machine itself. You are looking through small windows at the totals displayed on the machine
- the machine occupies the entire space behind the central part of the tote house.
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The exterior photo shows the way the machine worked from the punter's point-of-view. There
were two values of tickets sold at different stations but all could handle bets on any horse.
Most sold tickets of 10 shillings value and some sold tickets of 20 shillings (one pound.)
(Even the minimum bet was a lot of money in those days but if you wanted to bet more you
could buy multiple tickets, though there was, apparently, one station that sold tickets of 5
pounds value.) You queued at a ticket selling station that corresponded to your intended bet
value. For every 10 shillings you wagered on a particular horse number you should see the
total displayed for that horse number increased by 1 and the grand total also increased by 1.
From the punter's view it seems a fairly simple process, but, as we will see, it was very
difficult to make a machine do this work with the technology of the time. The central problem
to be solved was how to register the correct total when all 30 ticket stations sold tickets for
the same horse at exactly the same time, but there were also many other practical problems
that needed resolution.

More detail on the tote house.

Top
Principles of operation

The machine comprised a number of different types of specialised device each replicated
many times. We have seen the counters through the windows - their purpose is to count the
number of bets on each horse individually, and on all horses (the "grand total"), and also to
display the totals so that they are visible to the punters gathered below the machine. You can
better see the size of the machine and its counters in this image of the machine being

assembled in Sydney

Machine assembled for testing at Sydney (from Power House Museum)
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The counters are in three layers of 10 with the larger grand total counter on top. The
counters display totals as conventional decimal numbers. However, internally totals are
represented by the amount of rotation, from the commencement of betting, of shafts. Each
rotation of a shaft represents 20 unit bets, so at any time a particular shaft represents a total
given by 20 times it's number of full rotations, plus whatever fraction of the current rotation.
Every display counter has a rotating input shaft as may be seen in this diagram from the
1915 patent application:

FIG.1

~Z

v

The counter (D) is designed so that it increments its displayed total by 1 for every 1/20 of a
rotation of the shaft (M). When a unit ticket is sold for a particular horse number, the
machine ensures that the input shaft to the counter for that horse number is rotated by
precisely 18 degrees. The basic way that this is achieved is that the display counter input
shafts are continuously placed under "pressure" to rotate but only allowed to rotate when

a bet is issued. This is assured by the use of an escapement mechanism from the design of
clocks.
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To explain how this works we can modify a diagram from the 1915 patent application. At the
top is a wheel with four teeth that is pinned to a central shaft represented by the black circle
(the shaft is perpendicular to the diagram.) The shaft and wheel are being impelled to rotate
in the direction shown. However, the wheel is stopped rotating by the pawl (185) connected
to the rocker arm (184). The rocker arm can turn around a pivot (187) and can be made to
move by tugging the "string" (190) attached to the middle arm of the rocker(188).

The machine ensures that a bet on a horse causes a tug on the string (190) which moves the
rocker. This removes the pawl (185) from the tooth of the wheel and allows the wheel and
shaft to rotate. However, the movement of the rocker puts the other pawl (186) in the path
of the tooth (182) and allows only a limited rotation. When the string is released the spring
(189) causes the rocker to return to its original position, removing the second pawl (186)
allowing further rotation which is checked by the first pawl (185).

In this example, the issuing of a ticket on a horse allows the shaft to rotate precisely 90
degrees. In our machine the principle is the same but, as seen here, the escapement wheels
have 20 teeth so a unit bet allows a rotation of 18 degrees. Let's summarise the main
components that we need to describe in more detail:
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» There has to be some power supply mechanism impelling the shafts to rotate.

e There has to be an input mechanism that makes the sale of a ticket move the rocker
arm on the appropriate escapement.

« We have shown how one ticket sale can allow a counter input shaft to rotate but the
problem is that there are many (30) ticket selling stations that could potentially issue
tickets for the same horse at the same time. So, there needs to be a device that
ensures that all of the ticket sales are registered - we will use the later ATL nhame of
shaft adder for this device, though in 1915 Julius called it a "computer". (The adders
for horse totals incorporate the escapements mentioned above.)

» Finally, there needs to be a device to count the total number of bets on all horses -
we will call this the grand total adder. In later machines the grand total adder and the
horse adders were identical devices - in this first Julius totalisator the grand total
adder was quite different.

The general plan of the central part of the machine is as follows:

Back

Weights for Counters

Weights for Adders

Grand total addition

1
I
I
I
I
|
|

Horse Adders

Counters
i I ] | 1

Front

Ellerslie Totalisator Central Machinery — Plan
(The horse adders and counters were in 3 planes,
top horses 1-10, middle 11-20, bottom 21-30.)
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Here is a photo looking across the top plane of the machine. Most of the components are
visible in this picture:

W

L
E
T
i
1

1

1

i

Top plane of machine (from Power house Museum)

Top
Power Supply

What impels the shafts to turn? In the "Fig. 1" diagram above you can see a sprocket wheel
being driven by a chain (L) but that just changes the question to "what powers the chain?" It
is its power supply that puts the first Ellerslie machine in the category of late 19th century
rather than the 20th century. The machine is entirely driven by clockwork - there is no use of
electricity in the machine at all!

At the top back of the machine there are two rows of ratchet wheels.

37



Ratchet Wheel

Dirive Shafl

Draving Weight
CounterWeight

Power Supply for Toialisator
(Viewed from Front)

Running over each ratchet wheel is a chain to which is connected, via a heavy driving weight,
to another wheel that turns a drive shaft (which in turn has a wheel that connects by a chain
to an adder shaft (L)). The chain is kept taught by a smaller counter weight. The driving
weight impels the drive shaft to turn, gradually lowering as it does so. As long as the driving
weight does not fall too far the drive shaft is provided with a steady driving force.

It was necessary to raise the driving weights between each race. There were about 62
weights needing raising, depending on how many horses were in the previous race. The
weights were raised using a hand-crank - you can see the squared end of the ratchet wheel
shafts above and a hand crank to the left. There was a platform for the weight-raiser to stand
on. The weights could be raised while the machine was in operation without altering the
motive force - presumably somebody had to keep an eye on the weights for the favourite
horses and raise them before they hit bottom.

The weights were pieces of concrete of substantial mass. It must have been quite an effort to
keep them raised. In the image below you can see the array of weights and counter-weights
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as the machine was assembled in Sydney.

(from Power House Museum)
More detail on the weights

Top
Ticket issuing and "input"”

Any ticket issuing station must be able to accept a bet on any horse. As we have seen, in this
machine, a bet is registered by pulling the lever on an escapement. As there were no

39



electrical connections there had to be steel wire or cable connecting each escapement to a
ticket station. The cable was physically pulled by the ticket issuing station to register the bet.

In the final machine there were 30 cables from each of the 30 ticket selling stations, one
cable from each station running to each of 30 "shaft adders" that totaled the bets for a
particular horse. So there were 900 cables to be accommodated in the machine! Large
numbers of wires carrying electrical signals are relatively easy to handle as they are flexible
and can be stowed out of the way because their length and positioning are not very
important. However, the cables in this machine had to be strong, inflexible, and kept taut, so
the pull on the handle would be transferred reliably up to an adder in the machine. In the
image you can see some of the cables running over pullies into the machine being assembled
in Sydney.

The ideal for ticket issuing is that the ticket is only issued after the bet has been registered in
the machine. At Ellerslie, to start with, pre-printed tickets were selected by hand. The
operator pulled one of 30 levers, referred to as "beer pump handles," to record the bet and
the lever mechanism also perforated the ticket to validate its issue.

Here is a photo of one of the ticket issuing stations being tested - note the wires running over
pullies up into the ceiling space. Each station had two banks of 15 levers, the top for the odd
numbered horses and the bottom for the even. To record a bet, the operator would pull down
the lever for that horse. This would release an escapement on the shaft adder corresponding
to that horse in the central machine.

We have one photo that shows the ticket machines in place at Ellerslie. The wires are hidden
in the panelling (but there is a real rats' nest of wires up above.) The ticket window shutters
are here seen from the inside.
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(from Brian Conlon)

More detail on ticket issuing

Top
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Grand total adder

We have seen that the number of bets on any horse is given by the rotation of a shaft that
feeds the counter for that horse. The Grand Total counter needs to be fed by a shaft that
represents the sum of the rotations of all of the horse shafts. We must now introduce the
device that does this job, what was later called a "shaft adder". These are not too hard to
understand if you can actually see one working but what we will do for now is just assume
that they can be made. Consider the following diagram:

g = rI+Fi+r3r(‘f--¢L¢/’1+fgi‘f*

‘Wi,

Here we have an archetype shaft adder. Around a central shaft is a cylinder that contains
cogs etc. that do the work. Around the cylinder is a series of wheels that are free to rotate.
The mechanism ensures that the rotations obey the equation shown i.e. the rotation of the
central wheel must always be the sum of the rotations of the other wheels as shown - though
some wheels must rotate in the opposite direction to others. These shaft adders can have any
number of wheels with the sum equation following the same pattern as this example. If you
would like to see how these shaft adders work there is more detail here.

To form the grand total our machine uses two shaft adders to add separately the rotations for
the 15 horses totalled in each half of the machine. The one for the left side is:
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(from Power House Museum)

The line of wheels at the top is an implementation of a shaft adder - in this case the wheels
have sprockets to which are connected chains to transfer rotation inputs. In the centre of the
adder is the wheel that represents the sum - its rotation is transfered by chain up to the right
to the top of the machine. The other wheels are rotated by their chains to reflect the rotation
of each horse shaft. For example, at the bottom you can see the shafts for horses, 1, 2, 3, 4,
and the chain connecting the shaft in the foreground for horse 4 to the adder wheel up above
that is marked "4". Other chains disappear down to the lower levels of the machine to pick up
the rotations for other horses.

With a shaft adder every alternate wheel has to rotate in the opposite direction but with this
machine all horse shafts actually rotate in the same direction. You can see chains for some
wheels being relayed from the distant left. We have a close-up below of the other end of
those chains. Here, the rotation from each of 7 horse shafts is picked up then reversed by
gearing before being relayed to the shaft adder.
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The right side of the machine has a mirror image set-up which sums the rotations for the
other 15 horses. Chains from the right and from the left appear on the top layer of the
machine. Here they are added by a minimal variation on a shaft adder. The grand total shaft
is made to rotate as the sum of rotations from the left and right. (Actually, 1/2 the sum of
the rotations, but this is compensated by the diameters of the input wheels being 1/2 that of
the wheels in the shaft adders down below.)

Top
Horse Adders

The Grand Total adder sums the rotations representing the bets on each horse. Similarly,
each horse total must be formed by summing the bets placed on that horse at each and
every ticket selling station. We have seen how the bets from a particular station can be
represented by the rotation of wheel that is only allowed to move by an escapement
mechanism responding to the sale of a ticket on that horse. For each horse there has to be
one escapement wheel for each ticket station. The next trick is to add the rotations for each
escapement wheel.
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Not surprisingly, shaft adders can be used for this purpose as well. The Grand Total adder
works in a positive manner - chains move its input wheels and force its output wheel to turn.
For the horse adders the process is kind-of reversed. The output wheel is being driven
forward and drives all of the input wheels forward. But nothing can move because all of the
input wheels are held in check by escapements. When any escapements are released their
input wheels are allowed to move 18 degrees forward and so the output wheel is also caused
to move by the sum of all input wheel rotations.

You can see most of the adder for horse number 1 in the image below. As with the Grand
Total adder the summing is split into stages. In the foreground is a shaft adder that has 17
escapement wheels, in the background another with 12 wheels, making for 29 ticket stations
in total. (There was another 30th ticket station for 5 pound bets - we do not know how these
bets were counted.) In the middle is the actual shaft that represents the number of bets
placed on this horse. This is being driven forward by the weights at the rear. The shaft, via
chains, drives forward both the 12-wheel shaft and the 17-wheel shaft.

Whenever escapements are released in either of the component shaft adders the output
movements are conveyed back to the central shaft by the chains. The central shaft also
contains a cut-down shaft adder capable of adding the two rotations. The output of the small
adder is pinned to the horse shaft so that the shaft is forced to rotate by the amount
representing the new sum.

It seems that the reason for there being two shaft adders is that the 12-wheel shaft
represents bets of 20 shillings whereas the 17-wheel shaft is for bets of 10 shillings. The 2-
input central adder is designed so that the 20 shilling bets cause double the rotation of 10
shilling bets.

More detail on the horse adders

Top
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Counters

The counters were the parts of the machine that we saw first. Unfortunately they are also the
parts about which we know the least. There are no photos of the inner workings of the
counters and the 1915 patent application describes in detail improved counters that are
unlike those of our machine.

Perhaps it doesn't matter too much at this level of description. The counters comprise a set of
wheels on which are written the digits from 0 to 9. From the front, the rightmost wheel shows
the units digit of a total, the next left, the 10s digit, then the 100s etc. We do know that each
counter has an input shaft and that for every rotation of the shaft by 18 degrees the units
wheel should be rotated so the next bigger digit is displayed - a full turn of the input shaft
should cause the digits wheel to rotate fully twice.

The real tricky concept is the propagation of carries. When the displayed digit of the units
wheel goes from 9 to 0 the 10s wheel should rotate to show the next 10s digit; when the
displayed digit of the 10s wheel goes from 9 to 0 the 100s wheel should rotate to show the
next 100s digit; etc. If the counter displays e.g. 3999 it should next display 4000. The
mechanism for causing this to happen lies within the counter, between digit wheels, which is
why we cannot see it.

Matters are made more difficult for our machine by the counters having to display the totals
in large readable letters. This makes the counter wheels very large and their relatively large
mass causes serious practical problems. It is difficult to start the counters moving (which is
why all of the counters have an additional source of power.) Worse, if there is a run of betting
on a horse the counter wheels might start to rotate quickly and, when the run stops, it will be
difficult to stop the wheels suddenly without causing mechanical stress on the mechanism. It
is clear that Julius had addressed these problems even in the 1913 machine but we do not
know the details.

More discussion of the counters

Top
Summary

We have to bear in mind in our discussion that, although it may seem hard to believe, the
1913 machine did actually work as expected. You can read a transcription of a report on the
machine's operation in the local newspaper, the New Zealand Herald.

However, although the machine did perform its work until 1918, it is not clear that it always
performed reliably. We know that when it was first operated it was only used to display,
totals being maintained manually - we do not know whether it was ever reliable enough to be
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used to maintain actual totals (as was the case with the later ATL machines.) The fact that
the 1915 patent detailed important improvements indicates that there were problems that
needed solving. The minutes of the Auckland Racing Club mention problems with the machine,
but it must be noted that the ARC and ATL were continually "sparring" because ATL operated
the machine for a percentage of the takings and was always looking for a bigger slice of the
action.

We have seen that the machine was very much the end of 19th century technology, although
developed in the 20th century. It is likely that the improvements of the 1915 patent were
included in the next machine installed in Perth in 1915, but nothing is known of that. There
were also improvements retro-fitted at Ellerslie, though we have no details. There was a
hiatus in the production of the machines because of WW1 but it is certain that the next big
group of machines in 1918, including those at Randwick in Sydney, incorporated major
improvements. Perhaps the significance of the 1913 machine was in showing that a
totalisator machine could be made to work. It certainly formed the basis for a remarkable line
of development that continued for 50 years.
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Appendix III -“A description of the Julius Totalisator in the Eagle Farm
Racecourse Museum” — by Brian Conlon

Brief description Eagle Farm Julius tote by Brian Gonlon

Introduction

George Julius (later Sir George Julius) inventedwiorld’s first automatic totalisator here in

Australia in 1913. This original invention was ialé¢d in Ellerslie New Zealand. He founded
the Australian company Automatic Totalisators in129to develop and export these
totalisators. This electromechanical Julius tota descendant of that original invention and
was manufactured by Automatic Totalisators in ti9d(s. By 1970 with few exceptions,

every major racing centre in the world used tostiss manufactured by this Australian
company, which were in service in 29 countries.

This is the machine room or in contemporary pagatice computer room. This is a large
scale, multi user, real-time system. These systexisted long before the invention of the
world’s first electronic computer. This one had 12kctromechanical Ticket Issuing
Machines attached to it distributed in totes arotiadtrack.

A Julius tote was installed in Longchamps Franc&988 with 273 terminals and the one in
White City London was upgraded to support 320 teats. One of these systems was
demonstrated in Sydney in 1920 capable of supmpii®00 terminals and a sell rate of
250,000 tickets per minute.
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There is a school of thought that these early Alistn totalisators were the first compute
The director of the London Science Museum wrotéign New Scientist article dated

October 1987 titled “A sure bet for unstanding computers”; “The Julius tote with
automatic odds machine is the earlies-line, realtime, data processing and computa
system that the curators of the museum have ideshio far”.

This frame houses a Win and Place totalisator.fiont totalled the Win pool and the real
duplicated for the Place pool. It supported a f@i@4 runners. Inside the windows there
electromechanical shaft adders one for each ruploerone for the grand total. The adc
have odds calculating deés attached to them which drive barometer indisatm the
outside ofthe East and West walls of ' building, for public display. These indicators he
two vertical channels for each runner one for tha pooland one for the Pla¢pool marked
with imperial odds. Metal dnds rise up from each runner’s odds calculatan, amd place
through the roof of the frame and across the agiimboth directions to the Eastern ¢
Western indicators, then outside to move visibtidating strips in the chann mentioned
above. A commission geark at each end of the franseibtracted the commissidrom the
pool for the displays.

The electromechanical shaft adde

These shft adders; one in each of windows in the main framéotalled the investments «
each of the runners and one at the end of eaclkepta grand total of all investments on
associated pool.

An electromechanical shaft adc

This shaft adder is of a similar vintage to the ®msed in the Eagle Farsystem the main
difference is that this is a 3 shaft adder anddhes on display are a 2 shaft ad

The heart of the shaft adder is the epicyclic gesin. These adders have two horizol
shafts with epicyclic gears visible near the tophef adde. The adders were powered b
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horizontal drive shaft running the length of thiarhe driven by DC motors at the northern
end. The adding shafts have escapement wheelseam @ on the front shaft and 2 on the
rear. These wheels moved one tooth at a time whenassociated solenoids visible
underneath the adding shafts were activated byclkettissuing machine recording a
transaction. The number of teeth on the escapemieael determines the value of the bet.
The more teeth, the lower the value. This systeppeted £5 £1 10s 5s bets which was
translated to $10 $2 $1 and 50c when decimal cayrems introduced.

Any combination or all of the solenoids on a slaaftler could be activated at the same time.
The epicyclic gear train took the different valugsresulting from the different escapement
wheels rotating and activated the display courttdeeep a running total of investment. In the
event of a drive failure to an adder, all addersewi#ted with automatic cut outs, activated

by a mercury switch, to prevent loss of bet regigins and raise alarms, illuminating one of
the lights above the adder window for attentiontokuatic Totalisators even manufactured

its own plastic plugs and sockets visible on tlghtrihand side at the bottom rear of each
adder.

The Odds Calculators

At the end of each row were the grand total shadiees (which for some reason are missing)
with the associated winding gear for raising thetigal lift sliders on every runner’'s odds
calculator to represent the grand total. The hotalocomponent for each runner was
produced via the adder odds chain sprocket whaelte very top of the adder, which let
their horizontal sliders out in accordance with timeestment on that runner. The horizontal
and vertical sliders connected via the hypotenuse areate a right angled triangle for each
runner. The angle at the top between the vertlcirsand the hypotenuse arm represents the
odds for its associated runner. Mathematicallyttiggpnometric ratio Cotangent of this angle
is the odd for the associated runner. On this alsghepulley arrangement, which drove some
cams operating a small motor, which in turn powdhedlarge barometer style odds displays
mentioned previously. The hypotenuse arms mentiahede can be easily seen behind the
adders or by looking down the length of the frarheither end. They can then be used to
identify the vertical and horizontal sliders.

The Public Odds indicator drives

The device above each adder is the barometer todidave for the runner associated with
the adder below. Behind this unit, the angle betwiée hypotenuse arm and the adjacent
side of the right angled triangle mentioned absveensed by a pulley located on a projection
of the hypotenuse arm past the pivot point. A ligable anchored to the frame behind the
adder runs up from the anchor, through a guideeputicated on the vertical slider, around
the sensing pulley back to a third pulley on thdigal slider above the first and then up near
the roof of the frame. The action of the sensintlegus to either release or pull the cable
depending on the odds changes. The cable is tihectelil from its roof location to above the
upper pulley in this device it descends under phiey, up again over another pulley and
ends dangling with a weight attached next to thesatale on the right hand side.
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One of the BaForﬁeter Indicator Drive Units in theagle Farm Racing Museum

The scale and weight provide a local indicationtted odds. The more the sensing pulley
pulls the cable the more it lifts this weight andevversa. There is a corresponding rotation
of the pulley at the top of this device. This liglatble mechanism is only capable of rotating
this low resistance pulley. It is not capable ofving the heavy indicator band and weight, in
the associated runner channel of the indicatoherotuitside wall, the distance required. This
rotary motion of the top pulley on this device withe cam wheel with the red line across it.
When the odds on the outside indicator match this displayed by the cable weight here the
line is horizontal. As the odds calculating meckanichanges the odds the micro-switches
attached each side of the cam wheel are activatechin movement sensing the required
direction and amount of movement required causkrgg rhotor to drive accordingly. The
motor which is capable of driving the external gator ribbon and weight drives a second
pulley in this device, an arc of which is visiblean the base. This pulley has two metal bands
attached to it that run through the roof of thianfie then split across the ceiling in both
directions to other pulleys on top of the east ams$t walls. These pulleys in turn move
wider, coloured, metal bands with weights at thd, emhich are moved up and down the
respective runner channels. The coloured part efbidind visible from the outside of the
building, gives a barometer style indication of tuls.

The Distributor Cubicle

These racks house the Distributors (Scanners),otleglap relays and ancillary control
equipment. They are located up against the eastath They originally were located
standing away from the wall and further south gjvaitcess to the rear of the racks.
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These systems have analogies to modern computsignsy and these scanners are a good
example of this. They are Time Division Multiplegehat existed long before the electronic
signalling methods that made this concept commaepla

The distributors are at the top of racks 2, 3 antihky are a circular piece of equipment with
four concentric rings. Two studded metal contaggsisurround two continuous ring contacts
with a rotating arm spanning the diameter of theeioset of studs. This arm rotated when the
equipment was in operation and electrically cone@ane of the continuous rings with the
inner circle of studs one at a time and the otlo@tiouous ring connected with the outer set
of studs in sequence. One set of studs serviced/thgool and the other the Place pool. The
function this performed was to allow multiple Titkesuing Machines (TIMs) to be attached
to a single escapement wheel solenoid in the addérs was achieved by sequencing the
supply voltage in the continuous rings to each stud consequently the stud’s attached TIM,
which provided a circuit to the attached solenaidthe runner handle selected adder, if the
pool selection knob on the TIM was pushed down dating a sale. In contemporary
terminology the scanner provides an enabling pwgech will allow a transaction cycle if
the TIM has a sale pending. The Win/Place knolherTiM selected the appropriate inner or
outer set of studs in the distributor. In the ewbat multiple TIMs attached to the same adder
solenoid, in every runner’'s adder, selected theesamner, meaning multiple TIMs were
now attempting to trip the same physical solendlisk scanner serialised access to the
associated solenoid, into the appropriate numbexct¥ations, so every bet was registered.
There are 16 studs on each of these scanners rdjd@ TIMs to be attached to one shaft
adder solenoid. Each of the 8 scanners is assdorith one of the 8 solenoids in all the
shaft adders, the actual adder being selected éoyitM’s runner handle. This provided a
capacity for this system of 16 X 8 giving 128 TIM@ptimum scanner rotation was between
90 to 120 RPM.

52



There are overlap relays beneath the scanners dednt the scanner studs. Oncsell
transaction was started by the TIM and when théribligor selected that TIM, a set
contacts in the overlap relay connected the suppliage to the transaction circuit and
own coil, keeping itself activated, which held thgply voltage, der the distributor arm he
passed its stud, to the TIM and associated addienad, until the machine cycle complet
Beneath the overlap relays are switch banks, wbozhid isolate a TIM in the event that
had a fault and did notlemse the tranction circuit.

The Ticket Issuing Machine J¢
This was the working end of the system, also mattufad by the Australian compa
Automatic Totalisators.

This system had 128 of these Ticket Issuing Mach(iiéMs) distributed in totes around tl
track as follows. Main house 48 Ledger Stand 6 Bohsel2 Jackpot tote 8 Members
Lady Members 10 Front Public Stand 6 Top Publim&t40. The Main house meoned
above is the downstairs of this buildit

It was at these windows where these TIMs were liestzhat the punters queued up to pl
their bets.

A J8 Ticket Issuing Machine

The handle rotates in an arc and is positionedeateaquired runner imber. The knob on tr
top of this handle moves backwards and forwardegatbe longitudinal axis of the hand
The forward position selected the Win pool and blaekward position selected the Pl
pool. When the same knob is pushed down the trdos was recorded and a ticket print
which was ejected from the machine at the slothm top. A J8 ticket is shown belo
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A ticket printed on a J8

The HAGUT printed on the ticket shown, is a segueibde, which was different for every race and
was automatically selected at race increment. Bamgth the code type were installed in the
machines for the meeting. The L down the right hside of the ticket is an added security feature
and was different for each race as was the tiakeuc.

A trip relay in the TIM terminated the transactioycle. Its coil and the transaction circuit are in
series with a normally closed set of its own cor#t@o when these contacts open they cut the supply
to its coil, resetting itself and the overlap refayralding the end of the transaction cycle.

The Tote Control Console

The Tote Control Console was used to set and gislaables such as race number, field size,
scratchings and the number of place dividenddsdt provides operational coordination between the
machine room staff and the operations control staff
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A Julius Tote Control Console

_ PLACE DIVS PLACE

SCRATCHINGS

ISSUERS READY

RACE NUMBEg

-

The console above is at Harold Park in 1958 howet/és the same as the one at Eagle
Farm.

When the large knob in the middle of the Tote Gan@tonsole control panel was rotated clockwise
the race number was incremented. This caused el bath the race number type to be rotated to the
next number in every TIM. The scratching switchasoiduced an open circuit in the escapement coil
circuits in the adder corresponding to a scratecheder.
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Appendix IV_ - “Brief description Eagle Farm Tote” —Brian Conlon

Copyright © 1997 - 2018&mail - totehis@hotmail.com

Introduction

In 2007 The Quuensland Turf Club converted the &ldlus tote machine room into a
museum. | was asked to write some descriptions@feguipment. As | have never worked
on these systems, | wrote the following 6 A4 pafgesdisplay on the equipment based on
what | have been told about these systems oveldhes since | became aware of their
existence, advice of people who have worked on thiethexamination to determine function
of the system being described. Actually the "J&@ad8y drawings" section is a seventh page
however the one in the museum differs from thepmesented here for the Internet. As | have
not seen a technical description of a Julius toiavaiere | have presented these descriptions
here. Some of the introductory information hergrisvided elsewhere on this site however |
have left these pages as they appear on the atjugdment. The images on this page except
for the J8 ticket do not appear on the originalgzag@s they are attached to the actual
equipment.

The Eagle Farm Racing Museum Julius Tote
Page 1 First and Last can be seen in the centheedbte frame under the sign protruding
above the top.

56



Page 2 An electromechanical shaft adder can bewsetre third adder window from the
right hand side.

The description of the public odds indicator droaen be seen in the tenth window from the
right hand side.

The RESET READY ON indicators above the frame &scdbed in the "Place Pool Reset
and Ready Switches" section below

Charles Barton, the last Chief Engineer of thigeyswould have loved to see this!

The Oldest Automatic Totalisator in
Australia

Page 1 First and Last

George Julius (later Sir George Julius) inventedwiorld’s first automatic totalisator here in

Australia in 1913. This original invention was ialé¢d in Ellerslie New Zealand. He founded
the Australian company Automatic Totalisators in129to develop and export these
totalisators. This electromechanical Julius tota descendant of that original invention and
was manufactured by Automatic Totalisators in ti9d@s. By 1970 with few exceptions,

every major racing centre in the world used toéatiss manufactured by this Australian
company, which were in service in 29 countries.

This is the machine room or in contemporary pagatice computer room. This is a large
scale, multi user, real-time system. These systexised long before the invention of the
world’s first electronic computer. This one had 12kctromechanical Ticket Issuing
Machines attached to it distributed in totes arotivedtrack.

A Julius tote was installed in Longchamps Franc&988 with 273 terminals and the one in
White City London was upgraded to support 320 teats. One of these systems was
demonstrated in Sydney in 1920 capable of supmpiti®00 terminals and a sell rate of
250,000 tickets per minute.

There is a school of thought that these early Allisin totalisators were the first computers.
The director of the London Science Museum wrotéigy New Scientist article dated 29
October 1987 titled “A sure bet for understandirgnputers”; “The Julius tote with its

automatic odds machine is the earliest on-linel-treee, data processing and computation
system that the curators of the museum have idechso far”.

This frame houses a Win and Place totalisator.fiidre totalled the Win pool and the rear is
duplicated for the Place pool. It supported a f@&l@4 runners. Inside the windows there are
electromechanical shaft adders one for each ruplnsrone for the grand total. The adders
have odds calculating devices attached to them hwhrive barometer indicators on the

outside of the East and West walls of this buildiogpublic display. These indicators have
two vertical channels for each runner one for thim \@hd one for the Place marked with
imperial odds. Metal bands rise up from each rusnedds calculator, win and place,

through the roof of the frame and across the agilimboth directions to the Eastern and
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Western indicators, then outside to move visiblidating strips in the channels mentioned
above. A commission gearbox subtracted the comamgsbm the pool for the displays.

This system was superseded in 1979 by a PDP11 lwhgedl computer totalisator also
manufactured by Automatic Totalisators. It was ldhgught that the last of these Julius
electromechanical totalisators to cease operatias at Harringay London in 1987 until an
email was received in 2005 from Caracas asking toomake adjustments to their Julius tote
to bring it up to modern day standards. At the tiofighe email, that system had been in
operation for 48 years. The lifespan of computiggtams has certainly changed over the
years!

These once common Australian Totalisators havepdessred mainly under bulldozer tracks.
We are fortunate that this example still remainseminder of an Australian achievement,
courtesy of the Queensland Turf Club.

Page 2 The electromechanical shaft adder

The shaft adders, one in each of these windowallddtthe investments on each of the
runners and one at the end of each row kept a dodaldof all investments on the associated
pool.

An electromechanical shaft adc

This shaft adder is of a similar vintage to the ®osed in the Eagle Farm system the main
difference is that this is a 3 shaft adder anddhes on display are 2 shaft adders
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The heart of the shaft adder is the epicyclic ge@in. These adders have two horizontal
shafts with epicyclic gears visible near the toph#f adder. The adders were powered by a
horizontal drive shaft running the length of thiarhe driven by DC motors at the northern
end. The adding shafts in the adders were drivea $pring for each shaft, which was wound
up by the drive shaft. When the adding shaft spwag fully tensioned a clutch disengaged
the shaft from the main drive. As energy was remddvem the spring by escapement wheel
movement resulting from bet traffic, the clutch aggd again to wind the adding shaft's
spring back up. The adding shafts have escapenteslsvon them, 6 on the front shaft and
2 on the rear. These wheels moved one tooth at@when the associated solenoids visible
underneath the adding shafts were activated byclettissuing machine recording a
transaction. The number of teeth on the escapemieael determines the value of the bet.
The more teeth the lower the value. This systenpaied £5 £1 10s 5s bets which was
translated to $10 $2 $1 and 50c when decimal cayrems introduced.

Proponents of the electromechanical systems wowldstbthat this system could do
something that the next generation computer totddcaot. It could record multiple bets
simultaneously whilst the new computer tote whickisted prior to the days of
multiprocessing had to record bets sequentiallyeillat a rate that made it all look
instantaneous. In other words any combination loofathe solenoids on a shaft adder could
be activated at the same time. The epicyclic gaam took the different value bets resulting
from the different escapement wheels rotating activated the display counter to keep a
running total of investment. In the event of a drfailure to an adder, all adders were fitted
with automatic cut outs, activated by a mercurytswito prevent loss of bet registrations
and raise alarms, illuminating one of the lightoab the adder window for attention.
Automatic Totalisators even manufactured its owasiit plugs and sockets visible on the
right hand side at the bottom rear of each adder.

Behind each runner's adder is an odds calculagwvigcd. Each odds calculator consists of a
vertical and horizontal slider that moves on a gpamt mechanism consisting of two rods
each. At the end of each row were the grand totaftsadders with the associated
commission gearbox and winding gear for raisingueeical lift sliders on every runner’'s
adder to represent the net pool grand total. Thedmtal component for each runner was
produced via the associated adder's odds chaicksgirvheel, at the very top of the adder,
which let the associated horizontal slider outdocdance with the investment on that runner.
Hypotenuse arms formed right triangles for eachneunby connecting the vertical and
horizontal sliders. The angle at the top betweenwértical slider and the hypotenuse arm
represents the odd for its associated runner. Madtieally the trigonometric ratio Cotangent
of this angle is the odd for the associated runimeather words, what is being measured is
the gradient of the hypotenuse at¥i / AX or Rise/Run. On this angle between the vertical
slider and the hypotenuse arm, or in other wordsattljacent and hypotenuse sides of the
right triangle, is a pulley arrangement. This dremne cams via a wire, operating some
switches, to drive a small motor, which in turn moed the large barometer style odds
displays mentioned on page 1. The hypotenuse aremgioned above can be easily seen
behind the adders or by looking down the lengtthefframe at either end. They can then be
used to identify the vertical and horizontal slgler

For remote locations such as the centre of thetnmateor a loft, odds transmissions were
achieved by the use of a variable resistance, neduait the important angle mentioned and
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utilising the Wheatstone bridge principles. The o&mreceiver sensed any out of balance
transmitted by the adder unit and drove itself tedodds display until the bridge centre leg
potential was once again null and therefore eqgdhe transmitted odds.

Page 3 The Distributor Cubicle

These racks house the Distributors (Scannersphwbdap relays and ancillary control
equipment.

The distributors are at the top of racks 2, 3 antihky are a circular piece of equipment with
four concentric rings. Two studded metal contaagsisurround two continuous ring contacts
with a rotating arm spanning the diameter of theioset of studs. This arm rotated when the
equipment was in operation and electrically conegeaine of the continuous rings with the
inner circle of studs one at a time and the otloatinuous ring connected with the outer set
of studs in sequence. One set of studs serviced/thgool and the other the Place pool. The
function this performed was to allow multiple Titkssuing Machines (TIMs) to be attached
to a single escapement wheel solenoid in the addérs was achieved by sequencing the
supply voltage in the continuous rings to each siudl consequently the stud’s attached TIM,
which provided a circuit to the attached solen@dthe runner handle selected adder, if the
pool selection knob on the TIM was pushed down datiilg a sale. In contemporary
terminology the scanner provides an enabling pwigech will allow a transaction cycle if
the TIM has a sale pending. The Win/Place knokherTiM selected the appropriate inner or
outer set of studs in the distributor. In the ewbat multiple TIMs attached to the same adder
solenoid, in every runner’s adder, selected theesamner, meaning the multiple TIMs were
now attempting to trip the same physical solendisk scanner serialised access to the
associated solenoid, into the appropriate numberct¥vations, so every bet was registered.
There are 16 studs on each of these scanners rdjd@ TIMs to be attached to one shaft
adder solenoid. Each of the 8 scanners is assdorith one of the 8 solenoids in all the
shaft adders, the actual adder being selected éoy'iti’s runner handle. This provided a
capacity for this system of 16 X 8 giving 128 TIM@ptimum scanner rotation was between
90 to 120 RPM.
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There are overlap relays beneath the scanners cednt the scanner studs. Once a sell
transaction was initiated by the TIM and when th&ributor selected that TIM, a set of
contacts in the overlap relay connected the suppliage to the transaction circuit and its
own coil, keeping itself activated, which held thgply voltage, after the distributor arm had
passed its stud, to the TIM and associated addienad, until the machine cycle completed.
Beneath the overlap relays are switch banks, wbozlid isolate a TIM in the event that it
had a fault and did not release the transacti@uitir

These old systems have analogies to modern congpsyistems and these scanners are a
good example of this. They are Time Division Mukixers that existed long before the
electronic signalling methods that made this concepmonplace.The functionality of these
devices was replaced in their successor by a pphecol operating on tri-state lines, which
curiously also supported 16 TIMs per line.

It is interesting to note that the Sales Bell ralayhe right hand rack at the top, along with

two other relays are implemented using Mercurydvwas. This bell marked the start and stop
of betting. Mercury is a metallic element and capstly a good conductor. It is a liquid at

room temperature. An arced tube of glass contaiecumy and a central electrical contact
and a contact at each end of the tube. If the tsbmiented past the horizontal in either

direction the mercury pours to the low side and @sak circuit between the low-end contact
and the center contact. A restriction in the flomplemented a delay ensuring the bell always
rang for the same length of time.
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Page 4 The Ticket Issuing Machine ¢

This was the working end of the system, also matufad by the Australian compa
Automatic Totalisators.

This system had 128 these Ticket Issuing Machines (TIMs) distributaedotes around thi
track as follows. Main house 48 Ledger Stand 6 Bohsel2 Jackpot tote 8 Members
Lady Members 10 Front Public Stand 6 Top Publim&td0. The Main house mention
above is the domstairs of this building

It was at these windows where these TIMs were liestzhat the punters queued up to pl
their bets. The word queued, used above, is ugbdrréberally, photographs of Brisba
racetrack tote outlets in the era that thotes were in operation often had a standing r
only crowd swamping the totes. There is half a wenif totalisator history based
machines like this one before the inception of T#Bs, which diminished the racetra
attendance in conjunction withhe introduction of other forms of gamblir

A J8 Ticket Issuing Machine

The handle rotates in an arc and is positioneldeataquired runner number. The knob on
top of this handle moves backwards and forwardsgatbe longitudinal axis of the ndle.
The forward position selected the Win pool andiihekward position selected the Place p
When the same knob is pushed down the transac@ésnrecorded and a ticket printed wh
was ejected from the machine at the slot in the tpJ8 ticket s shown below.
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6 HAGUT
80w

WIN

THREE

A ticket printed on a J8 ( Animation above )

The value of the bet was fixed in this system, mheteed by which escapement wheel
solenoid the TIM was attached to. Later Juliussatepported selectable value at the TIM.
The HAGUT printed on the ticket shown, is a segucibde, which was different for every
race and was automatically selected at race inereniarrels with the code type were
installed in the machines for the meeting. The wldhe right hand side of the ticket is an
added security feature and was different for eack as was the ticket colour. For this reason
the printer paper in every TIM had to be changestevace. The code words and ticket paper
security letters were kept secret until the ragerdanager instructed the tote house managers
to open the race day code security envelope.

A trip relay in the TIM terminated the transactioycle. Its coil and the transaction circuit are
in series with a normally closed set of its owntests so when these contacts open they cut
the supply to its coll, resetting itself and theedap relay heralding the end of the transaction
cycle. The trip relay is adjusted to trip after #kder solenoid has tripped by adjusting the
tension on the trip relay swing arm.

Page 5 The Ticket Issuing Machine J8 Part 2

The Win and Place counters visible at the bottghtrcorner of the TIM were recorded each
race for every TIM. The Win and Place race invesiisiéor every TIM were then manually
added to produce a grand total investment on theaid Place pools and this was compared
with the GT adder registrations providing a mednsrior detection.

Internally, the runner handle moved two contactsrdwo sets of studs arranged in the same
arc with 24 studs in each set. Each outer arc istwdnnected to the associated Win adder
solenoid for this TIM bank, in the runner’s shafidar with a number matching the number
of the stud. Hence stud one attaches to runnesaiéi shaft adder and stud two attaches to
runner two’s Win shaft adder etc. There is the samangement for the inner arc studs and
the associated Place adders. If runner 15 wasteedledth the handle, the knob pushed
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forward for the Win pool and the knob pushed downridicate a sale, the Win contact
attached to the knob, contacted stud 15 on the &ncompleting a circuit enabling the
scanner pulse to travel to the solenoid associatidthis TIM bank in shaft adder 15. There
is a lot more to this transaction circuit howevbattis well beyond the scope of this
introduction.

The switch on the top of the TIM was used to ttirmni and off. The last position on the
runner handle arc was used to print a test ticket.

When a transaction was registered on the TIM byimgsthe Win/Place selector knob down

the runner selection handle and this knob weredddhk place until the transaction cycle was
complete. If there was a fault and the transaatiarte did not terminate correctly the handle
release button on the top of the TIM was used lease this lock, after the problem had been
investigated, so that the TIM could continue operat

These machines had to be moved between the Eagie &=l Doomben gallops, Albion
Park trots, Gabba greyhounds and Ipswich gallopthee were insufficient machines to
populate all the tracks. Today’'s TIMs are still mdfor the same reason. Sometimes during
the Winter Carnival we feel exhausted moving thigdanumber of PC based modular TIMs;
after having to use a hydraulic wheelbarrow to mdwe J8 recently | will only consider
ourselves fortunate in future.

| lament that Charlie Barton, Chief Engineer ofsthind other Julius totalisator systems in
Brisbane is no longer with us to see this systeesgwed. It was his dream to preserve and
possibly restore one to an operational conditiarpidolic display. Alas, it was my fate to be
Chief Engineer of the first on course digital corgpubased totalisator systems for the
Brisbane metropolitan clubs, which brought an emdhie operation of these magnificent
machines. | find it ironic that someone who nevesrked on these electromechanical
totalisators nor indeed saw one working is lefiviite about it. This would have been very
different just 10 years ago. It is now 2007, 29rgesance this system last operated.

Acknowledgement: Thanks to Ron Findlay for assgstime with questions | had regarding
the J8. Ron used to work on the J8s and contimue®itk on the current generation of TIMs.

Page 6 The Tote Control Console + The Human factor

The Tote Control Console was used to set and disalaables such as race number, field
size, scratchings and the number of place dividelhd$so provides operational coordination
between the machine room staff and the operationsal staff.
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~ PLACE DIVS

SCRATCHINGS

ISSUERS READY

RACE Numpgg

A Julius Tote Control Consol=S
The console above is at Harold Park in 1958 howeéwsrthe same as the one at Eagle Farm.

When the large knob in the middle of the Tote Gan€@onsole control panel was rotated
clockwise the race number was incremented. Thisezha barrel with the race number type
to be rotated to the next number in every TIM. &le TIMs clanked in unison as this

selection was made. The scratching switches intedllan open circuit in the escapement
coil circuits in the adder corresponding to theasdred runner.

There is an emblem on the large knob mentioned ealvath Premier on it. This was the

product name that George Julius gave to his taetalis This emblem is also visible on the J8
TIM. Automatic Totalisators is visible engraved d@&lthe Knob.
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To give some idea what it was like in this room whbe system operated the following
paragraph is an extract from a company magazimedc@bte Topics. This article was written
in 1968 and compares electromechanical totes Wwétiten new computer based ones.

In the machine room of an electromechanical ta#disthere is motion, constant motion, and
noise. With betting in progress, the constant ehnatf the escapements blends with the
purring of the counters and the low rumble of thiees$ to give a quite characteristic sound.
This sound, both in intensity and pitch, indicateshe experienced totalisator operator, even
more clearly than his eyes, the state of the queu¢side and the conditions around the
selling houses. He scarcely needs a clock, so atetyris he able to predict from the betting
pattern the time to the start of the next race. &geipment consists of row upon row of
shafts and gears and escapement wheels and medhemimters. At first sight it seems
entirely mechanical as the electrical portionstaneed deep inside.

It is interesting to contemplate the human sidéhisf system. The following is a transcription
from an audiotape recorded by Neville Mitchell, and serving Automatic Totalisators
Manager and excellent source of information abloesé¢ systems.

The mystique of the machines was something | egpeed, particularly in Melbourne, not
so much in Sydney. The men who operated the foyormtiacks there had been with these
machines since 1936 and on the decommissioning ldagw emotions that were quite
unbelievable. They were seeing the last day ofaifmers with this sort of gear. The strictness
with which the engineers ran these systems waswsbateakin to a military operation; they
really had a lot of power. They had a lot of roasirset down and to be an apprentice in those
days was a lot of sweeping the floors and makirgtéa for a long long time before you
actually got your hands on any piece of equipmémd | believe in the early days in
Melbourne, if an apprentice was seen with his hand<f his pockets in the machine room,
he would get a swift slap around the ears. The dhing applied in New Zealand. | read
some stories from there and | actually knew a aawplthe engineers and they applied the
same very very strict mode of operation on thehugps. They were extremely proud of these
machines and some of them spent all of their, wioat would call, idle time in routine
maintenance and polishing of brass and thingsthie, that made these machines absolute
showrooms.

. £ G0 to the bottom of the page

Page 7 J8 assembly drawings

This set of drawings is an extract of some pages) fa document detailing the assembly,
wiring and test procedure for J8 Tims for RandakPin Ohio. Essentially these are the
same machines used on this totalisator exceptthlegt supported an additional pool called
Show. As this historical documentation is now veecgrce this is the closest fit that could be
found and gives an insight into what was involvednanufacturing this type of equipment.
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You will notice GAJ part numbers on these drawifidgese are George Alfred Julius’ initials.
Additionally the draughtsman’s name is Noble. Ties Norm Noble, a long serving
Automatic Totalisators employee. | remember him Iwéls the company supported
operations, engineers in the field would often megurgent shipment of replacement parts
out of the normal working hours of the Head Offamed Factory. Long before the days of
mobile phones there were times when it was notiplesto contact the people responsible for
providing support. As these parts requirements werelly urgent it is fortunate that there
always seemed to be people willing to go the extita and help out in areas for which they
were not responsible as they realized that operatieas the coal face of the company and
was the place our products were judged. Norm wasodrihese people. | could always rely
on him to go to work in Sydney on weekends, pubbtdays, or otherwise out of hours to
send me anything | needed. There is a photo oAfHedrawing office in the "Memories of
the Factory" chapter that predates my time which darm Noble in it, unfortunately he is
facing away from the camera.

These drawings were made at a time long predatomgpater drawing, CAD and CAM
applications. | recall draftsmen in the 1960s ieitldrawing offices standing, or sitting on
bar stools, in rows, at their large drawing staiavith their angled drawing surfaces and
spring loaded large setsquares that could sweepssadhe whole drawing area. Earlier
photographs indicate that the drawing office draita who made these older drawings sat at
normal office desks. It is interesting to note tthacumentation for these old systems, seems
to always have been released to a particular perSba document from which these
drawings are extracted has a title page indicativy it was released to S.Huss in the
Assembly section on 12/9/1950. | have seen othewala in the form of bound books with
the name of the employee to whom it was releasdzbssed on the cover.

Following is a transcription of a page from thisdment to save clarity and download time.
General Assembly of Randall Park issuer

Sequence of Operations & Parts Fitted

1 Type Wheel Peg & Frame 23 Other Side of Issueimg/iFormer
2 Type Wheel & Win, Place, Show Arm 24 Selector Quadrant & Wiring
Assembly

25 Win, Place, Show Arm, Anchor & Spring.
3 Locking Rod Assembly & Ribbon Brack&how Switch Bumper Assembly. Pool
Selection & Bracket.

4 Intermediate Gear Bracket & Gear 26 CondensetigsC

ag:ggf"e Assembly. Handle Stop & BrUShZ7 Motor & Brushes, Chain & Split Link.
6 Taper Pinning Operation 28 Ribbon Feeding Opamnati

7 Platen Assembly 29 Issuer Box & Hinge &Wiring 63l

8 Win Place, Switch Assembly & Slide Ro80 Plastic Issuer Handle , Pin & Circlip
9 Paper Feeding Assembly 31 Electrical Setting iBeta
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10 Trip Coil Assembly 32 First Test
11 Ribbon Rewind 33 Taper Pinning Operation

12 Quadrant Supports, Issuer lifting Hancl?sA Ticket Issuer Chute
& Posts & Cover posts

13 Handle Release, Double Pole Switch &
posts, Test Switch, Handle Release LeveB& Covers & Horse Number Segments.
Spring

14 Test Coils, Wiring Brackets & Cover

Catches 35 Final Test
15 Latch switch & Show switch 36 Spray Finish issBex.
16 Cam operated Counter switch 37 Attach Nameplate

17 Guillotine Lever, Anchor & Spring
Printing Lever, Anchor & Spring

18 Value Slide Lever & Spring

19 Rotary Switch, Retaining Posts & Value
Leaf Switch Assembly

20 Value Release & Spring
21 Veeder Assembly
22 Issuer Wiring Former & Brushes

38 Clean & Inspect Box

Following are image extracts from the document.
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Description of one of the public odds indicator drves

NB: remember the following text is attached tolthee of one of the indicator drive units in
the museum. One of these indicator drives is showhme photo belowThe device above this
note is the barometer indicator drive for the rurassociated with the adder below. The odds
calculating mechanism has been described in theradekscription attached to one of the
windows in this row and the Place Commission Geadescription at the right hand end of
this frame. Behind this unit, the angle betweenhyygotenuse arm and the vertical is sensed
by a pulley located on a projection of the hypotsEnarm past the pivot point. A light cable
anchored to the frame behind the adder runs up ftemanchor, through a guide pulley
located on the vertical slider, around the senpintey back to a third pulley on the vertical
slider above the first and then up near the rodghefframe. The action of the sensing pulley
is to either release or pull the cable dependintherodds changes. The cable is then directed
from its roof location to above the upper pulleythis device it descends under this pulley,
up again over another pulley and ends dangling aitfeight attached next to the odds scale
on the right hand side of this note.
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The scale and weight provide a local indicatiortted odds. The more the sensing pulley
pulls the cable the more it lifts this weight andevversa. There is a corresponding rotation
of the pulley at the top of this device. This liglatble mechanism is only capable of rotating
this low resistance pulley. It is not capable ofving the heavy indicator band and weight, in
the associated runner channel of the indicatoherotitside wall, the distance required. This
rotary motion of the top pulley on this device &ithe cam wheel with the red line across it.
When the odds on the outside indicator match this displayed by the cable weight here the
line is horizontal. As the odds calculating meckanichanges the odds the microswitches
attached each side of the cam wheel are activatechin movement sensing the required
direction and amount of movement required causiregg mhotor to drive accordingly. The
motor which is capable of driving the external sator ribbons and weights, drives a second
pulley in this device, an arc of which is visiblean the base. This pulley has two metal bands
attached to it that run through the roof of thianfie then split across the ceiling in both
directions to other pulleys on top of the eastaedt walls. These pulleys in turn move wider,
coloured metal bands with weights at the end whiehmoved up and down the respective
runner channels. The coloured part of the bandbleisrom the outside of the building, gives
a barometer style indication of the odds. You mayeh noticed the circular variable
resistances located near the top of the hypoteass. These were used to drive an infield
indicator.

A postscript not included in the text displayedti® museum. This is just to provide
additional information relating to the photographopided. The two aluminium vertical bars
visible behind the indicator drive unit are therisport mechanism for the vertical slider. The
upper pulley visible near these bars is the thiudlgy attached to the vertical slider as
described above. The pulley visible below and lekline third pulley is the angle sensing
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pulley attached to the extension of the hypoterause as described above. For the
particularly astute the cable that should be rumgparound these pulleys has been pulled out
of the third pulley and should not be running dihgto the ceiling from the sensing pulley on
the extension of the hypotenuse arm. This is pighaby the wheight on this unit is dangling
below the bottom of the scale.

A note next to the Place Pool Reset and Ready Swits

The switches where this note is attached are odiltias Tote frame out of sight off the far
right hand side of the first image on this page anound the top left hand corner of the end
of the frame image belowVhilst researching the workings and operationho$ thachine,
Del Linkhorn a long serving ATL Manager in New Zaxadl and later South Africa wrote the
following paragraphs in answer to my questionseliétes to the switches next to this page,
the indicators on top of this frame and embeddedadth ends and the Win and Place
Max/Min, the Place Two/Three, the Win Units On/@ffd the Place Units On/Off switches
and status displays on the Tote Control Consoldigpiay in this room. The gearbox settings
mentioned refer to the Win and Place Commissionriége@s visible inside the windows at
each end of this frame. The Win Pool Reset and R&witches are on the diagonally
opposite corner of this frame.

The indicator panels located on the centre of e#bd of the Win/Place machine frame were
to indicate the status of each betting pool. Then™dr "Place”, "Reset", "Ready" and "On"
lamps were operated from control switches locateéarh end of the machine frame and on
the remote control console unit. When the enginbatsreset the adder counters to zero for
each race they would turn on the "Reset" switchhs.senior engineer would then check the
counters, gearboxes, indicators, etc to ensuretkigaimachine was ready to open and, if
satisfied, would turn on the "Ready" switches. Pleeson allocated the responsibility to set
the field, scratchings, gearbox settings, etc @nrémote control console unit for each race,
(sometimes the Tote Manager or the Secretary)r aftecking all status lamps were
indicating the correct settings, would then opemn bletting by turning on the Win and the
Place pool switches. The machine room staff wobkhtknow that the betting was "On"
from the machine frame centre panels.

The two indicator lamp units, located on each siland at the end of the machine frame,
were to indicate the settings of the automatic ldisgearbox settings. On the Win gearbox
end, "Minimum' or "Maximum" and on the Place endjnimum" or "Maximum" and "Two
Dividends" or "Three Dividends". Some frames alsdigated "Win" or "Place”, "Reset",
"Ready" and "On" as a second status display on eadhof the machine frame. On some
systems they had a "Mean" gearbox setting in awdito the normal "Maximum" and
“Minimum” ratios.

Another note that appears beneath one of the white
framed panels

These white framed panels can be seen above eaehn athdow in the Julius tote shown in
the first image on this pag&he panel above this description and above eadbrad this
frame contains two status indicators. The top imdicis an alarm which illuminated if the

74



associated adder lost drive power. The mercuryckvat the bottom right hand corner of the
associated adder raised the alarm when it detéktgdceither of the adding shaft springs in
the adder was unwound indicating that it was na@éorbeing wound up by the main drive
shaft. The bottom indicator shows the runner numbehe associated runner is not a
scratching. These lights are illuminated if thenanis not selected as a scratching on the
Tote Control Console scratching switches. Thera iste control console on display in this
room

The Eagle Farm Racing Museum end view of the Jdlate

The Place Commission Gearbox description followdag be seen in the window in the door
of the frame.

The paragraphs titled "Page 7 The J8 assembly dggWabove, can be seen in the image
above the window.

The J8 assembly drawing images above can be sémm the black indicators.

The 2div 3div and "pla max" and "pla min" statudigators are described in "Place Pool
Reset and Ready Switches" section

A note attached to the Place Commission Gearbox

This was driven by the Place grand total adderthadPlace main drive shaft and drove the
Place pool grand total shaft high up on the lefichaide. This shaft transmitted the Place
pool total minus the commission to each runnerac®lodds calculating mechanism. The
silver-gray hypotenuse arms, seen projecting naein eunner’s adder into the space between

75



the 2 rows of adders ahead, at different angles,each positioned by a vertical slic
controlled by the grand total shaft and a horizioslider driven by each runner’s adder. 1
resulting angles between the vertical and the leypate arms represent the odds for t
respective runners and this is sensed and tramesimiti the indicators. The Win Pc
Commission Gearbox is at the far end.ow this gearbox are the Place and Win rheo
used to start and control the speed of the Plag&\in main drive shafts. Below these anc
the sides are the Place and Win main drive shatbreoThese are 120V Dt

ey N R i N
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Appendix V - “Automatic Totalisators Ltd. — later ATL”

This is one of several pages relating to the hystéthe automatic totalisator, its invention in1B9 the inventor
George Julius and the Australian company he foumié817 which became a monopoly ( later an olidgppo
in this field. This page relates the history of tmenpany mentioned above, Automatic Totalisatohés s a
history only non commercial page. If you wish tarsfrom the beginning thego to the index

Copyright © 1997 - 201&mail - totehis@hotmail.com

Automatic Totalisators Limited - later A]_

Automatic Totalisators Ltd., a public Company wasnfed in 1917 to manufacture, install and operate
Totalizators throughout the world. By 1970 with fewceptions, every major racing centre in the wadéd
these Australian Totalizators, which were in sexiit 29 countries. The Automatic Totalizator wageimted by
the late Mr. George Julius (later Sir George). 913 he installed his first totalizator on Ellerdkacecourse in
N.Z. and the second at Gloucester Park in Westestralia in 1916. The installation at Ellerslie whs first
automatic totalizator in the world and althouglodked like a giant tangle of piano wires, pulleysi cast iron
boxes and many racing officials predicted thatauld not work, it was a great success.

The Worlds first automatic totalisator.

These early automatic totalizators were completaechanical and consisted of Ticket Issuing Machines
coupled to Drum Indicator Adder Units, all housedhe one building for one pool only. Miles of flsle wire
cables connected the Ticket Issuing Machines tolnbecator/Adder Units. A considerable length o€yaile
chain ran over sprockets and heavy cast iron weighkte used for drive power.

In 1917, after the Company was formed further neteked to the introduction of electrical power ahd miles
of flexible wire cable were replaced by simple #&ieal conductors which operated solenoids botthénTicket
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Issuing Machine and the Indicator/Adders. This wamajor development because now the Ticket Issuing
Machines no longer had to be close to the Indisator

By 1920 equipment was installed on a total of seaeetracks in Sydney, Brisbane and Newcastle istralia,
and Auckland in New Zealand. The equipment was ettty , employing the principle of one Ticket Issm
Machine to one Escapement Wheel, which limited ttimber of Ticket Issuing Machines tbe number of
Escapement Wheels it was possible to build intodtvbined Adder Drum Indicator Unit. Invariably slee
installations were confined to one building andattempt was made to connect buildings by undergtaable.
The Indicators provided for one Pool only, but fiedds were large. For example, at Randwick, theigment
provided for 42 starters. At this stage all theipment was manufactured at Mr. Julius' home in ibgrPoint,
Sydney, or in a backyard garage nearby.

Until the early 1920s the equipment was made far Baol only and when you went on a racetrack ydwhbe
the "Tote". The net Pool was divided up into thpegts giving the winner 60 % and each of the 2ndl Zml
horses 20 %. At this stage there was a separaéntetach enclosure, not connected in any way @atth other,
so that, where three enclosures existed, as atviReindhree different sets of dividends were desdar

In 1922 the old single "Tote" was superseded whém &/Place pools were created and the same yedirte
Totalizator equipment for Win & Place betting wastalled in Perth, Western Australia. From then with
few exceptions, all racecourses installed Win &PBlaquipment. The Ticket Issuing Machines weredéidiso
that some sold Win and others sold Place. The rdetficalculating the dividend for the Place pookveaich
that the total money invested on the placed homsestaken out of the net pool and the remainderdiaded

by the number of dividends to be declared andftbise was divided by the units bet on each placese.
During the next ten years the Company installedipgnent on 27 racecourses in India, Ceylon, Malaysia
Singapore, France, New Zealand and Canada. Theediigyder during this period was equipment for
Longchamp, Paris, in 1926, and this was the larged¢r undertaken by the Company until the order fo
Caracas, Venezuela in 1957, over 30 years later.

The French order meant considerable design workoas for the first time, the Adders were to beadoed
from the Indicators. The Adders had to have a dgpata minimum of 273 Ticket Issuing Machinesahgh a
Distributor connected to one Escapement Wheel, 8vdfscapement Wheels where needed on each Aduer. T
Adder design was a feat of mechanical engineertigyalues and transfers being mechanically linkEde
Ticket Issuing Machine design also was a remarkaldee of engineering and saw the introduction of a
machine to sell both Win & Place tickets from theanachine. This was a big step forward and prdéeduk
one of the main features for many years to come @duipment for Longchamp was manufactured in the
factory at Alice Street, Newtown, N.S.W. except the Ticket Issuing Machines, which were made insdPa
under supervision.

Up till this time, only pool figures were displayéd the public but, in 1927, Mr. Julius came tohtigvith
automatic odds, which was probably the biggeststolee in the Company's existence. Models of thpe tyf
equipment were taken to London and North and Séutterica. In 1930, Automatic Odds Equipment was
installed at Harringay Dog Track in London, and thiéowing year Automatic Odds Barometer Indicatamsre
installed at Flemington, Caulfield, Moonee Valleydaat Williamstown Racecourses in Victoria, Ausaalt is

as well to point out here that at this stage legjsh had only just been passed to permit totaliziagtting in the
State of Victoria and that these installations wédwae in the middle of the depression years and:septed the
largest single bulk order from a group of racecesr®uring this period an associate company, Tatalrs Ltd,
was formed in London to manufacture, install anérafe totalisators in the United Kingdom, Européd an
Africa.

On the first installation at Harringay Dog Track, liondon, odds were displayed on a Digital Indicatod a
pointer, like the hands of a watch, indicating titels on the particular starter. The mechanicalognue Odds
Computer was an ingenious device which undoubtediyhe company in the forefront as Totalizator iBegrs.

Immediately after the depression, Automatic Oddstaitations went to India, New Zealand and right
throughout Australia. The first installation in tbaited States was made in 1932, when equipmentnstasled

at Hialeah Racetrack in Miami, Florida. The secavmtld war in the late 1930s put an end to totatizat
manufacture and installation for almost 10 yearsriiyy the war years the factory, which had moved to
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Chalmers Street Sydney in 1933, weno full production for the Department of Defence datér the compan
expanded the munitions work to include tooli

The knowledge gained in general manufacture anlihngpauring the war years was to serve the compar
good stead immediately after thear, when it threw all its resources into toolingdamanufacture of ne
totalizator equipment. In later years, when totditg work eased off, the toolroom turned to comerarwork.
This side of the business expanded rapidly utitd, company had o of the largest commercial tool rooms
the southern hemisphere established on their pesnasMeadowban!

The Meadowbank Factory

In late 1945, the company started in earnest tigdestalizator equipment for post war use andhisttime, the
J8 ticket issuing machine was born. The J8 proved @cabdurable addition to the Automatic Totalisa
terminal range. Up until October 1995, The RoyalfTiub of Thailand continued to use J8s as th-course
ticket issuing machine. Along with the tit issuing machines, there was need for new desigMechanica
Analogue Computers, Adders, Odds Relay Units aditétors. The factory therefore, continued on at tivae
tempo for many years, in an attempt to fulfill trelers that kept rolling in. le company moved to the factc
at Meadowbank in 1947.

A J8 Ticket Issuing Machin
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The first batch of J8 Win, Place ticket issuing hiaes was installed on Randwick Race Course in 1948
delivery of these ticket issuing machines to Rawc#wieleased a quantity of the existing J6 ticksuiisg
machines for despatch, along with some 2-shaftrgddnits, to the United States for use at Randatk P
Racetrack. This was a stop gap move and in 1956dtmpany installed new equipment on this racetraiblat
same year an associate company, Automatic Totalsat.S.A.) Ltd. was formed to purchase equipnieh
the parent company and lease it to racetrack dpesain the U.S.A. This Company became a subsidiad/by
1967 the company had 23 operations in the UnitateStand Canada.

In 1948 the firsiobile totewas manufactured, and was used in the Sydney pwtitan and near country areas.
In later years many more of these units were mantwfed.

At this time the company entered the busiest pesfoshanufacture and installation in its life. Sinaunleously it
was manufacturing and installing equipment for naaks in India, South Africa, Australia, New Zeaada
North and South America. In all, it installed equignt in 99 race tracks throughout the world betwE®t8 and
1955. The bulk of this equipment was for Win, Plgm®ls only. At this stage, it catered for doubéesl
quinella pools with small fields only, but very soafter was confronted with the possibility of hayito
provide equipment for 24 starter fields.

The first real challenge came when all the Melbeuwacetracks wanted combination pool equipmenL9Bb
the company conceived the idea of using the pria@p punched tape for recording investments osdhmols
and, in 1956 the company provided equipment in Melbe using newly designed J10 24 starter ticleetitig
machines, along with punched tape recorder andreféc readers. This equipment marked another ioitesin
the history of progress and within several yedns, punched tape combination betting equipmentinstalled
in South Africa, Malaysia, Singapore, and everyitehgity in Australia.

The company advanced into the sixties installingvemtional equipment throughout the world, with begting
trend swinging more towards the combination betfingls than ever. Public indication of the statéetting in
these pools had always been a problem. At Harot#t, Rae company installed a quinella indicator w6
combinations, that is, quinella odds for 12 statter

In 1964 the company took over Bell Punch New Zeadlatd purchasing all their equipment in the fietiaking
over the operation of all their installations amistcompany was later known as New Zealand Totalisa
Limited.
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Automatic infield lamp box odds indicators were tatked in 1965 on all the Melbourne metropolitan
racecourses, including the new racecourse at Sand®avk. In some cases the barometer indicators were
retained, and the company designed the equipmesitaw these indicators to work in parallel withetlamp

box indicators. Here the company had a link ofdltewith the new, namely the 1931 barometer indicaand

the 1965 odds lamp boxes.

New control, access and aggregating equipment Jss sfupplied to Melbourne and installed in an air
conditioned van which moved from track to track. tAe race track, the equipment was plugged into the
racetrack facilities, plus an off-course consolachtallowed the off-course investments to be staneithe van

so that, for odds and dividend calculations, th&cofirse investments could be added to the on-eours
investments.

In 1966 Automatic Totalisators Ltd took the racindustry into the electronic era with the developinef the
World's First Computer Totalizator Systefar the New York Racing Association, which harmtlke totalizator
turnover each season of over $700 million. Thigesyshad 550 type J11 Ticket Issuing Machines, mild
Lamp Box type Indicators and twenty Auxiliary Odilamp Box Indicators. This installation was the
culmination of many years of research and developmieEne equipment was portable and was moved from
Aqueduct to Belmont Park and Saratoga, the norttiprof New York State, where a smaller operaticessw
conducted making a total of 234 race day operatjpeis year. Premier Equipment Pty Ltd, a subsidiary
maintained and operated the equipment for all 284 meetings.

Inspired by the success at Aqueduct, further rebeand development led to a more compact and edeabm
Electronic Totalizator System using small Generatp@se Computers with all the features of the Agoed
system. This new electronic totalizator made iteuien November,1968 at a harness track in Geowggto
Delaware, U.S.A., and at Happy Valley racecouramdiKong.

The last Julius Totalizator ceased operation atiktgay London in 1987.

Postscript - It is now June 2005 and | have jusereed mail from Caracas. | was informed that théus tote
there is still in operation. After 48 years of opéon | have been asked if | have any informationhow to
make adjustments to the system to bring it up-te!da

There is some ATL equipment at the heart of everyrgat racecourse

This is a small segment from a company bookletditATL International Name In Totalisator BettingsB&yms
presenting a sales oriented view of the companttemrivhen ATL was still manufacturing electromedbah
totalisators.

ATL makes Electronic Totalisators, Electro-mechahitotalisators, Portable Counter Totalisators, dhed
Tape Combination Betting Equipment, Odds and Divil€omputers, Totemobiles, Ticket issuing Machines,
Display Indicators, Coded Ticket Paper, Photo-fimeid Race Timing Equipment, Consoles, Totalisatwer
Supply Equipment, Turnstiles, Tools and providescggdised services.

It has more than 200 installations on racecours&§icountries ...

Philippines, South Africa, United States, New ZadlaHong Kong, Venezuela, Singapore, IndonesiatrAlis,
Scotland, Thailand, Columbia, Malaysia, Rhodesiaidad, England, Pakistan, Jamaica, Nigeria, Canad
France, Ceylon, Burma, Brazil, Spain, Iraq, Eireldnd), Ghana, Sweden and India.

But for all this, ATL has a lot to learn ... abali$satisfied customers.

It has never had one yet!

The Toolmaking Division Of Automatic Totalisatorgiited
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Part of the ATL Toolroom

Following is an article from Tote Topics magazinamber 18 dated June 1968

The name Automatic Totalisators Limited, quite mally, sells to the majority of the general puliie fact that
we are a company whose interests revolve aroundaitiag world, thus embracing our four legged ftign
racetracks and the human elements of gambling.H&ug, many, with the exception of those who are gadan
or have been associated with, the business of wlproduction, would associate this name with soimgth
seemingly as foreign as the manufacture of pratiols and gauges for commercial use.

The fact is, we are commercial toolmakers and faéx this somewhat surprising set of circumstantsus
look back into the history of A.T.L., in particulahe period during and after the last war.

During the war, the toolroom was employed in thenafacture of tooling for Munitions, a factor whiphoved
of considerable value in post war years, when tweued knowledge and machinery we used to conditiera
advantage in the manufacture of Totalisator TooliAg this period, it was also found that the praituc
requirements of industry were increasing and it thasfactor which prompted the move into an addil field
to the Totalisator Market and Automatic Totalisatbimited this became toolmakers to the trade.

To the uninitiated, a toolroom is a place where im@ns, spanners etc., are manufactured. This olyi@migot
the case, for while these items could be made qadexjuately in the toolroom the individual cost igobe
astronomical as these items are basically volunoelymtion. However, the tools from which these itesns
produced, could be, and are made quite successfalyeconomically in our toolroom.

To describe our facilities and function in detaibuld be both lengthy and boring, but as a stalé¢iys say we
are specialists in the manufacture of high clasfirtg such as Press Tools, Mould, Jigs, Fixtured @auges.
Those who are familiar with tooling will readilyes¢hat this modest statement virtually covers thi&erange
of tooling requirements anyway.

The tooling from which everyday items are produée@mployed by the manufacturer in the productidbn o
items whether they be from plastic or metal. Itesmsh as body panels for cars are produced fronesspool.
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The telephone handset is produced from a plastialdnand high precision gauges are used to ensere th
intricate dial mechanisms, incorporated in the ghaomply with specifications laid down by the PGM.

To facilitate the efficient manufacture of this ¢ypf high class tooling, good quality machine toats a
necessity. These fall into two basic classes, ngamel

(a) The conventional or basic machine, such aséatimilling machines, surface and cylindrical gnirgd
machines and drilling machines etc.

(b) The more sophisticated machine tool which isdufor the specialised operation, so necessarynable
compliance with today's requirements. Our rangeisftype of equipment includes machines suchg@Bdiers,
Jig Grinders, 3 Dimensional Pantographs, Electiiatharge Machines and Optical Profile Grinders.

The need for this type of specialised equipmentihe®ased dramatically over the past ten yeacsnaition

which can be more readily appreciated if we loolthat everyday items such as the modern motor dhitan
associated fitting, lawnmowers, T.V. sets, thepltme with its associated switchgear. All thesen#eand
many more too numerous to mention, have been amteyst part of our way of life, but very few peopmlaite

naturally, would appreciate the problems associatepgroducing these items, or to be more exacte gimy

thought as to how they are produced.

To ensure we produce the desired result in the faatwre of all types of quality tooling we have &tblogy
Section,k through which all work must pass and éeifeed as correct to drawing dimension. This gecis
approved by the National Association of Testing huities and Department of Civil Aviation, to céytthat
work performed in the tool-room or for that mattegrk performed by anyone is acceptable at thedstais
laid down by these various departments.

All inspection work is carried out in air conditieth surroundings, utilising the most modern metrglog
equipment available. The Commonwealth Governmentildvde our largest customer in this field, and
constantly request our certification of variouseymf gauges, whether we have made them origioaipt.

The combination of skill, high precision equipmeamd the reputation of being able to produce aityualol,
whether it be press tool, mould, jig and fixture gauge, has given us the right to add the bi-lihd aol-
craftsmen to Modern Industtg the name of Automatic Totalisators Limited.

Display Equipment

A.T.L's Computer Totalisator System is built around thecept of total service to the betting public. Iififs
this concept with the ultimate in speed, accurawy ieliability. A.T.L.'s Totalisator Systems reastit to the
racecourse public through a superb range of disptgypment. A.T.L Odds Indication equipment progidg
to the minute betting information instantaneouslgarly and with the complete precision necessatyuild up
the billion dollar turnover which the combined ALTcomputer systems around the world handle eadngac
season.

Automatic Totalisators Limited has developed thresn types of Odds Indicators:
e Lamp Displays
» Seven Segment Displays

* Closed Circuit Television

A.T.L Lamp Box Indicators, the most suitable forfirication for mass public viewing are attractive
landmarks among the top racecourses of the world.
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Intensive racecourse surveys by A.T.L technicdf stasure they are strategically situated for thaximum
convenience of the public and where they will blemakt effectively into the course surroundings txaffic

pattern.

Lamp Panel Indicator at Wentworth Park GreyhouadkrSydney
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A.T.L Seven Segment and Closed Circuit TV indicaarovide an efficient and economical display infated
areas such as betting halls, and restaurants.

A.T.L's Computer Totalisator Systems demand thetrapsedy, reliable and accurate indication posdible
meet the greatly increased turnovers they can bandl

That is why the Company developed its own disptayigment.
After 58 years of indicator design and productiocointinues to have the best.

Experience has shown that only the best is goodgino

Totalisator Indicators - Tote Topics number 27 +8ha1969

Since racing began indicators have been used @toacses and, in the early days prior to the intctdn of
the totalisator, indicators were used mainly far thisplay of horse and jockey information. The fezaents
then were entirely different because informatiod k& be changed only once each race, whereas lsatta
display is changing throughout the whole of thdibgtperiod.
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The first totalisator betting system was invented872 by a Frenchman, Monsieur Oller, and it wasAn
then as the Pari-Mutuel. His system was complatepual without any form of indication of the begtitrend
and even to-day similar manual operations areistillse.

Eight years later, in 1880, the first totalisatwticator was introduced in Christchurch, New ZadlaThis was
the first mechanism introduced to the Pari-Mutug$t&m of betting and the equipment included ancair
which was operated by hand and displayed informaiio the progress of sales of tickets on variousd® The
main disadvantage with this system was that it veag slow and was always much behind the actuainigett
was not uncommon to see the horses delayed atdhefar 10 minutes or longer to allow all tickets be
displayed on the indicator. This delay presentediym@oblems to the Race Clubs and while many attemp
were made to overcome these difficulties it was umtil 1912 that Mr. Julius (later Sir George) inted a
machine that was the answer to this and many gteslems. His machine revolutionised totalisatoitibg.
Not only could it automatically and instantaneousdgord and display the number of tickets sold achehorse
right throughout the progress of betting; it coaldo aggregate the number of tickets sold. This tvadirst
successful form of indication and was known as Bmem Type Indicator and till about 1930 this forrh o
indication was installed on most of the leadinge@rses in Australia,

New Zealand, the East and in Europe, notably agtbamps, Paris. .

Contemporary note: regarding the 10 minute delagting dividends, in the 1980s, well into the corapeta, |
recall attending a meeting where we discussed agsed solution to reduce the too often occurringem of
delays being incurred with calculating dividendeda the TAB's transaction processors having td feai
final collations to be received from the multiple @ourse totalisator systems supplied by diffetets
companies. Some problems persist!

Displaying the number of tickets or units sold @clehorse and the grand total allowed the publfoltow the
trend of betting, and some alert punters could esadnulate the approximate dividend. It was notyeas
calculate this dividend, particularly with the fifotalisators, because not only was it necessamake into
consideration the Government Tax and Club dedudiittnthe pool had to be divided into three lotsyo6for
the winner and 20% for each second and third.

The equipment still did not display the most vitdbrmation to the better - how much will | colle€imy horse
wins? Further research led to the developmentetlbck dial type indicator and the big breakthtogegme in
1927 with the introduction of the automatic oddsipment and the barometer type indicator. For itst fime
the public could see the expected dividend or adti®out having to make any calculations. The fidafidend
could not be calculated until the betting had sempput, this is a feature inseparable from the-Matiuel or
Totalisator System. In practice this does not caarse real inconvenience because years of experieace
shown that, after the betting has settled downptlis on each horse change very little during #igriy period
and the final order of popularity becomes obvioesyearly.

Examples of Clock Dial indicators are visible irettmage below. They are the Win and Place graralgot
visible at the top of this building. The Clock Faedicator could be used for displaying odds aslwel

An example of a barometer style indicator
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The barometer odd indication for each runner ishlesbelow each runner number 1 to 24. Neville Wetic
informs me that this indicator was in the paddotRasehill Sydney. The building is gone now, it thasmain
tote building with the machine room in the upstairsa.

The design of the barometer indicator was suchitheduld be mechanically or electrically driverorn the
aggregating equipment. It was usual to have onieatmt mechanically coupled to the aggregating feapeint
and the others electrically coupled by Selsyn adritr remote operation. This feature was also ipbs$n the
later model drum indicators.

The barometer indicator was installed extensivebuad the world until about 1950, when the shutyge
indicator was introduced. The name of this indicatmlike its predecessors, does not give a grapicitire of

its method of operation. It is, in fact, similar ttee printed cloth destination blind used in busdse shutter
refers to a metal plate which is used to coveraperture and hide the blind during setup and betwaees.
This type of indicator was electrically coupled tbe aggregating equipment. It held the field for a
comparatively short time until 1955 when the lanog lndicator was introduced.

The indicator at Wentworth Park, shown in the selciomage above is an example of a lamp box indicator

During the period when the shutter indicator helcyg another type, the projector, was introducediridoor
use. These projected the numbers onto a ground gtaisen from a photographically prepared platiee the
shutter indicator it was superseded by the lamp box

At payout timeThe indicator shown below is an example of a ptojemdicator mentioned in the above text.
This is not part of the Tote Topics article howeités a description by Neville Mitchell of the igdtor in the
image below: | dismantled this indicator in 1978&1idg the construction of the QE2 Grandstand | restihe
two large power transformers which Ron Hood senhitofriends at the Eveleigh Railway Work Shopbdo
turned into stick welders one for each of us. balsmoved some of the projector focusing lensebe@smade
great magnifying glasses. The indicator was repddlog the 3 1/4 inch 6 x 4 lamp panel indicator thats used
to display Win and Place Odds via the AWA/ATL C&yiatem.
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Working in the Lady Members on race day, was améspce. You had to be properly dressed reefergadie
Members pass Tag. The overhead projector was veryWithen working each projector lamp was 100 watts.
The projector device used the Wheatstone balaniceipal to rotate the projectors positive glassdaishich
had the odds printed on them. A set of glass lenses used to focus the image onto the back ofrtisted
glass screens at the front of the indicator housifige devices made a interesting noise as theyclkedrfor
new odds postings. Some would oscillate betweeséttings before settling down. The heat from thiewas
felt by the girls working the J8 terminals. As tiemat built up in the display units the projectoechme more
erratic in operation, so we would open the backrddo allow some cooling, thus even more heat loleio the
already complaining girls. This was OK until thesas a gust of cool wind that would cool down theifer
fans in the bridge circuit causing a flurry of diations. One of the senior technicians told menoaild turn off
the system and then watch the infield Blind Indicatoting when there was an odds change then adlerthe
projectors to read the same as the Infield thealulis the system again. | was afraid of doing tted had seen
some pretty awful scenes involving mink clad ladieshen the Odds were wrong

A Projector Indicator in the Lady Members Randwick
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The first A.T.L. lamp box indicator was installetiRandall Park, U.S.A., in 1955, and since thenpldaxes
have gradually replaced all previous types of iatlic. They are flexible, reliable and virtually mgnance free
and can be manufactured to display any informasach as odds, approximate dividends, results, final
dividends, margins, state of track, race time, n@sto race, time of day, signs, photo, etc.

A great deal of research has gone into the desiganap-boxes and the operating relay set, and imhdbe
whole lamp box, can be made to plug in for easmaihtenance or portability. A recent design chamagbeen
the introduction of a printed circuit card with dla type relays to replace the conventional teleghgpe relays.

Lamp Boxes can be made in any size to suit theimgwistance and, as the brilliance of the lamps loa
adjusted for the prevailing light conditions, thegn truly be described as the most versatile ahalltypes of
indicator available. With this is coupled the higipeed of change of information, up to 25 figureseaond,
which makes them the most suitable and economdagisievice for use with electronic totalisators.

J.F.P.
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In 2011, we were still maintaining an ATL Lamp Badicator at Eagle Farm racecourse. It had beenratiag
for approximately 30 years in a very hostile enmirent for electronic equipment. The only signiftqamoblem,
which was signalling the end of the indicator'g lifvas the waning source of replacement bulbsherlamp
panels.

In December 2012 | visited my eldest son in Pérttisited the Cannington Greyhound track as it isntioned
in the Tote Topics chapter of this website. Assailtel met with Graeme Collins who | rememberemrfrthe
ATL years. We did some serious reminiscing. | letrat, like us, he was still maintaining an ATLnya Box
indicator at Cannington. It was interesting to fititat, despite the fact that we had not workedtler same
organisation for over a quarter of a century, oynimions regarding the industry were so perfectigmad¢d.

One more observation of ATL Lamp Box indicators2®8 | went to Hong Kong for a holiday. Of coutse
could not resist visiting the racetracks at Hapmll®y and Sha Tin. The Hong Kong Jockey club teldyists
pride themselves on being technological leaderscall reading much about their large screen digplat the
time it was regarded as the largest televisionhi@ world. It is located in the infield and is wagchby punters
in the stand and on the ground in the outfield. Wheaw it | was amazed to find that this largei@ador sized
television display was right next to their ATL LaB@x indicator which they had maintained in perfeorking
condition. The latest and the oldest working watdjdther!

Neville Mitchell recalls the following regarding éhLamp Box Indicators: When | did the calculatidos
indicator power transformers, my calculations oé thower loading always annoyed the older enginezssd,
allowed for an all-lamps-on test at full voltageh€y were used to loads of maximum lamps on per
numeral/character, which is great for the budget bell for the maintenance personnel. The Melbouviatro
Racing Clubs was where | found that standing imffrof an indicator, while it cycled the lamps, ywaere
supposed to note the dud lamps! This was a greatenaf time. My scheme with all lamps on madesy ¢a
detect the duds for repair.

| can attest to Neville's observation above. Ascaiéd above, we had one of these lamp box indigatioEagle
Farm. | have personally wasted a lot of time, wayjtfor diagnostics to cycle through all the lampés in the
indicator and it has wasted much more time of raff stho had to work on it over the decades. Onefagion
I will make is that the lamp boxes were great hesatEven in normal operation, with the required roemnof
lamps illuminated to represent the required alphmevics on the indicator, they would raise the terapee
inside the indicator building well above the ambitsmperature and during summer this made the énefdhis
building uncomfortable to say the least.

£ %o to the bottom of the page

On the subject of ATL indicators, following is aeresting description from Neville Mitchell of avel pup up
indicator installation at Randwick Racecourse.

Randwick Results Indicator by Neville Mitch

The saga of an interesting construction

Early 1978 the Australian Jockey Club began corstin at their premier race track Randwick, of avr@rand
Stand to be known as the Queen Elizabeth. Elew@iesthigh, with extensive viewing areas and mamiygue
features designed to make a day at the races tagiession.

Automatic Totalisators had the operational contratich dated back to the early days of oncoursalisattors
and was invited to offer an upgrade of the faeiifito provide new modern open fronted tote sellimgs. The
offer was accepted
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Included in the upgrade was the first oncourse CGy8tem using cameras to display the odds andedidisl
on multiple television receivers installed in the@anstand and other areas. A three inch lamp baxand place
odds indicator for the Lady Members was to be thece for the display. Also in the upgrade wasa imdield
Results indicator it was to be built in the Fladaof the race track directly in front of the mensbéewing area.
{The Flat was the cheapest entry area for racesgmadl located on the inside of the racetrack.}

The design of the results indicator was by ATL's@pive engineers and oncourse staff with agreeméht
the AJC. The main concept was devised by ATL exeeuéngineers Don Hardy and Talis Bachmanis,
involving a six metre by four metre box housing anetre thick and mounted atop a building with hytdica
rams to raise and lower the structure. This allothedmembers to observe the race start from thensiwlong
barrier position on the far side of the race track.

My office staff did all the mechanical detail fdret housing including glazing and service access.désign of
the supporting building was by the AJC's archite@tse hydraulics design and construction was byeglos
Lucas Engineering a well established British conypan

It fell to me to design all of the electrics forettamp panel digital and alpha numerical displaysiuding the
Judges and Stewards control Consoles. All thergsotvere contained in a standard ATL six foot cléi This
included all the switching for the hydraulic lifjnrams and each of the lamp panels had long flexibl
connecting leads that moved with the indicator.rFHaad terminated in a 104 way connector so thsailation
time would be reduced.

At this stage ATL was very busy with computer totstallations running at a rate of three a yeareWthe
AJC results indicator designs were complete anduymrition was to start there was no capacity to éaakk in
house. At that time | was doing contract work amieo employing women to assemble printed circuitré®a
and general electronic work. | was asked to quotgtfe assembly and wiring of the AJC control rasine
200 hours of work. | was awarded the job and astimrol rack was too large for my workshop | uplgd the
garage lighting and began work each evening urithight. As | had designed the rack | knew it baakig so
it was easy to set the work for the wirers. We cletel the rack and | ran a complete inspection amdre
possible, live testing of each lamp panel's relayeds.

The project begins

| had been doing small installation projects onr&ydtracks and | knew the AJC tote system as Iviadked
race meetings over the preceding years. | was gilventask of project managing the whole AJC upgrade
including the main tote improvements and the CC¥stemm including the results indicator.

With a staff of four, | began the work on the tofegrade first, while overseeing the CCTV instatiatiAWA
provided the CCTV equipment. The oncourse eleeingidid the hard wiring of power and co-axial aadpli
This work proceeded without too many problems.

Working oncourse with factory provided staff meantery short working day. We would leave Meadowbaink
eight o'clock for the one hour drive to Randwidiarswork at nine, knock off for morning tea at témen work
through to noon, then stop for lunch, at two o'klafternoon tea, leave Randwick at three thirty dride back
to Meadowbank. So, not a real lot was achieved awh elay. Already the bean counters (Accountantse we
alarmed at the overrun on track labour costs.

My onsite crew consisted of three women and a Mélired and Janet were a married middle aged cowple
migrated to Australia from England. They were gaaatkers except for their dread of anything thawdeal,
notably cockroaches. Racecourses are a favournitet led cockroaches, and it was not too long betWikred
encountered a large nest hidden behind a Termiaald cubicle. As he removed the cover the roachasged
sides getting away from the sudden light. They &dwp his arms to the accompaniment of loud scseama
much jumping around trying to wipe the beasties E# would not return to work until he had showeagd
Janet had rinsed his shirt clean of "The filthyngs". Randwick cockroaches were unusual as theg white,
maybe this was because they lived in dark cablérduboth above and below ground level.
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Another event while we were working on the upgraddhe J8 ticket machine selling line occurred when
"Skippy The Bush Kangaroo" TV film crew turned upghoot a episode named of course "Skippy goeseto t
races". We watched the production as we were wiheréaction was". The film producer asked if a sceauld

be arranged where Skippy bought a betting tickagreed as long as it was done during our lunchkor& J8
machine with one of my staff playing the part oé ttace day tote ticket seller was set up and wstadd
around to look like racegoers while a pair of kanggpaws on long sticks bought a ticket from a smiticket
seller. A later scene involved a kangaroo hoppinthé finishing post. Several kangaroos were emig of
Hessian bags and all manner of methods tried taliradon, to get just one of them to hop rapidly ddke track,
much to our amusement.

The upgrade of the J8 win and place tote sellingsliwas completed, the new Lady Members odds itwdica
installed and the infield results indicator buitidaready for the hydraulics and my lamp panel Iftan.
Joseph Lucas's engineers arrived on site and ctathéwe hydraulic rams to the indicator housing pleting
the work about lunch time. They operated the systechthe housing rose to its upright position. el done!
So it was off to the pub they went, leaving the $ing in the raised position. A sudden gust of wiman the
easterly direction struck the back of the housimgshing the hinges that held the hydraulic arnmnatig the
housing to topple forward smashing into the facehef supporting building. Luckily no one was neartwo
utility trucks missed being squashed by inchessTincident started a drawn out row as to who walslame
and who would pay for the damage. Eventually Jodaptas admitted responsibility and rectified thealts
and then we could start to install our equipment.

It was late spring and the morning sun would hieattlack painted housing to a level where it waspossible
to work inside. ATL had not foreseen this, so lak@nt Axia fans had to be installed to exhaust shper
heated air before my men could get inside and seth@ lamp panels and lay the cabling. The calibnthe
Judges Tower and the Stewards room was complet@dhair control consoles were installed. Initiadtieg
was excellent as my pre testing proved that thenewo design faults or wiring errors.

After the indicator housing was raised and loweseféw times we noticed that the safety glass gtammas
cracking, because the housing was being twistethéyneven thrust of the rams. The northern ramahaé
metre flexible hose from the hydraulic pump whére $outh ram had only 4 metres of flexible hoses there
was considerable loss of pressure in the longee.hiisseph Lucas replaced the long hose with highspre
steel pipe leaving the 4 metre flexible hose. Nbertiousing rose and fell evenly. The broken glasels were
replaced. Not long after | noticed further crackafghe glass panels. Close examination showedltleatracks
took the shape of a digit. The heat from the larapegb lamps was causing the cracking. This was ATL's
problem and it was decided to ignore the crackstha wire mesh embedded in the safety glass welttithe
panel and not drop broken glass on the public. Hewavater did seep through the cracked glass wisdow
Now that the housing was not totally waterproof enorodifications had to be made to drain the seepager.
Final testing was carried out and a check of altfions of the indicator was now completed.

As mentioned before, the CCTV system not only @digptl the win / place odds, it also showed the reselts.
This was achieved by situating a TV camera higinupe members grandstand focused on the abovesitadi
To get a good picture a long focus lens was reduitevas critical that the focal distance was nuead and the
details sent to Bausch & Lomb in London so the CGEvhera lens could be manufactured. To ensurehibat
measure of focal distance was correct it was dereetby apprentices from the factory. In due coutise lens
arrived in time for the impending trial of all tlhew facilities. | was issued with the lens, cargfehclosed in a
special felt lined case and took it to Randwiclcheck the system. When the system came on linenfieéd
results indicator was very out of focus. There wasadjustment facility provided. A witch hunt beganfind
who had screwed up the focal length measuremefitsoAcerned said there was no way they had efketw
measure was ordered. Then the penny dropped. Hable dbwvo measures had been taken using the ATL too
stores, 100 foot tape measure. On inspection itdisz®vered that the first 10 feet of the tape méssing so it
was 10 feet short. Someone had damaged the tapespaided it by cutting off a 10 foot section aratefully
replacing the tape's end clip. An urgent Telex &m®&:h and Lomb requested a correction lens to gatizhed
immediately. In a week we had the correction adagha the system then worked very well.

More problems arose. All of the existing tote amavpr underground cables that went to the now desmed
Members stand had been drawn back away from thewaks and located in a large concrete pit aborgeth
metres square and two metres deep. The carefilgdcoables were secured in the pit by a heavylaeglate
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cover screwed in place then while the building pesged the area was used as a bulk sand and dgravel
right on top of the pit. When we were ready torrgtall our cables to a connection frame in the geamd stand
the pit site was cleared and the cover removedyeal no cables! Every one had been severed extitg point

to the pit. We estimated that one ton of coppetesabad been stolen, despite all the precautidentio secure
them. It was impossible to rejoin the cables, so nables were then installed between the paddoekisinal

frame and the new grandstand. The police neveedr#ite stolen copper. ATL had to bear the coshefrew
cabling, the budgets for the whole project were fuibeunder estimated anyway!

Tragedy struck the project when one of the rack'sloontract electricians was fatally injured wlaepower
pole he was working on collapsed. The electricias & good friend of mine as we had worked togeihére
Wentworth Park greyhound track. He was a Dutchmha tad survived WW2. He was also an accomplished
artist delighting in drawing fighter aircraft in ttla.

On a Sunday the AJC ran a phantom race meetingtindtpublic allowed free entry. About ten thousaedple
turned up and all the new systems were being te§tadlts in the grandstand design became appariémt w
sewage spillages and many faults in the equipn@orns and the kitchens. The results indicator dpesloa
problem that had not appeared during testing, whenudge entered the results and pressed "Dispésylts",
the results would come up in the lamp panels tliien a few minutes drop out. This was a real letiddor me.
On the following Monday we tested and checked eweryponent of the Lights-on circuits with no appere
fault. Then | noticed that all of the lights-on tactors were slow to operate, and when operatea wer
magnetically weak, you could easily pry the armedguapart. | peeled the maker's 50 volt DC labebo# of the
contactor's coil assemblies revealing the origawel specification as 240 volts AC, thus the weakgmets. The
drop out occurred when the power load of the opegatack caused a voltage drop to the resultscatdr. No
further electrical problems appeared during the eyears of service.

The design of the support building had to be alteYéhen it rained the indicator housing collecteatexr on its
face and when raised to the display position it dedigallons of the water on the punters who weetiesting
under the front of the support building. An awnimglt across the front solved that problem.

Randwick Results Dividends and Judges Indicator

The above photo shows the results indicator indlldeLedger infield area. At one stage in its loifg the
indicator was used as the foundation for a podiwilt Eor the Pope's visit and the Mass that wagl leei the
racecourse for 90,000 people watching from thedptamds and grassed areas in front of the podium..
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Display Detall

Winner and four placed runners: 2 digits. + A i.e. 24AA substitute character A was used if more than 24
runners were in a race. Randwick could have a mamimf 28 horses. Two runners were coupled i.e. 28 &
became 24A so the punter got two runners for tieemf one wager)

Alpha display: PHOTO for the win placing. Dead Heat brackets

Alpha display: PHOTO FINISH for placing's

Winning Margins: NOSE FRACTIONS, 1/4, 1/2, 3/4 HEAD, NECK, LENGTH4, 1/2, 3/4,1 TO 19
LENGTHS

Numeric display: RACE TIME (Time for race: minutes, seconds and tenths ofresjo

Alpha displays: WEIGHT, DEADHEAT, PROTEST, INQUIRY, UPHELD, DISMISED

Numerals: 9 X 6 matrix, 25 watt filament lamps max voltaggDVAC. Normal daylight usage 80-90 volts
Alpha characters: 7 X 5 matrix. Relay logic

Average display power:10 kilowatts

My final days at Randwick

After the opening days and the successful operatidhe upgrades | was instructed to attend eaoh day just
in case of some unexpected breakdown. | had noialffiluties other than to be on hand. This wentoorthe
year following the opening of the Queen Elizabetngstand.

The then ATL oncourse race day Deputy Manager wess Renkinson, a very staid gentleman who instigtd
| attend. At this time we were having extensionsalt our home so at least the extra money carharidy.
The drawback was the loss of family time especiaflySaturdays and public holidays. Easter time wsaslly
an intensive racing period. | did manage to getht Royal Easter Show with the family, but onlyelan a
Saturday afternoon after the last race at Randwick.

During this time | had opportunity to watch theidsl Totalisator system in operation. There was neve
breakdown or anything that needed engineeringvatgion. Usually two senior engineers were on datthe
Totalisator room. Apart from checking the race dgyut settings they had an easy time. The very aader
faults were attended to immediately or after tis¢ face so | did not get to learn very much abowt to handle
emergency situations.

Observing the tote selling lines was also a legrairve, | got to know the faults that occurredhia J8 ticket
machines and the strict procedures used to makaenepairs without causing any stray bets to acéuad of
course deal with the sellers to ensure there waklistoepancy in the tickets sold counters.

| returned to the Drawing office as Assistant Clde&ftsman and then Design Office manager. | wasnof
called on to travel to overseas tracks to do ingimveys and later | went to the USA to assigshandesign of
the J22 terminals fibre optic bar code scanningagev astly | accompanied the sales engineers togHkong
prior to the awarding of the new Shatin Race Tsackmputer system, and that is another story.
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Randwick Judges and Stewards Consoles

The above photo shows the Judges & Stewards censbfere was also a stewards console in the Steward
Room so result changes, Protest, Dismissed, Uptétight etc., signage could be declared. | spemiestime

up in the judges box over a one year period assinequired to attend Randwick meetings, just ire @as/thing
went wrong - never did though. They were interggtpeople and | was amazed at their methods of
remembering horses and jockeys. Some judges dhkleicice under their breath.

After long service, some time after AWA won the Ad@htract and the flip vane infield indicator wastalled,
the Results Indicator was dismantled and sent tovBére it is installed at Morphettville race trankAdelaide.

Backing Organisation

Automatic Totalisators Limited is responsible for the efficient performance of thendreds of Totalisator
Systems it has installed at racing venues arouadvtirld. Because of the Totalisator Systems eaab G$ing

them can in the future, as in the past, bank onirmoed efficient and uninterrupted betting openasioThis is

not only because of good design. It is also becafighe smooth and instantaneous after-sales seeuid

maintenance which the Company offers along witlpitsuct. A.T.L recognises its responsibility t@ skere is

no hold up to the multi-billion dollar world racirigdustry its systems serve. It ensures havingespand spare
parts available to every Club using its equipm&hbse parts and specialist Totalisator Engineersagailable

immediately when and where required.

Components for all A.T.L installations are heldts Company's Research and Main Manufacturing Diviat
its Sydney headquarters where the plans of ovel@0 and overseas Totalisator Systems are heldcan be
used to pinpoint a technical problem anywhere sgstiem, anywhere in the world.
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There is another unique after sales service offered.T.L. It trains Totalisator management ana nany
places, A.T.L staff handle the entire race-day lisdtor operation.

A.T.L service and maintenance experts have leariot &y operating their own equipment. In so dothg
Company's policy is reflected: "It is only good eghb for our customers if it's good enough for ususe
ourselves."

A.T.L's staff involvement with racecourse Total@wabperations has also stood it in good stead épikg pace
with pari-mutuel betting trends.

The skilled technology and in depth A.T.L reseasch behind every one of its many installations.yThave
kept services and maintenance to a remarkable mmim

One of the most graphic examples of this is flGe year old A.T.L Totalisator System at the French
Longchamps Racecourse...still going strong and navene serious mechanical interruption on a race-day

Ticket Issuing Machine}s

This is an extract from a company booklet title@ Tomputer Tote

Automatic Totalisators Limited is an international pioneer in the design and pctidn of ticket issuing
machines for betting systems of every kind.

Since the Company gave the world its first Totatiss, it has developed over 100 types and modeisiagt
issuing machines.
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Above is an image from The Computer Tote bookkathnillustrates a small sample of the over 100es/and
models mentioned above. These represent the enativeeomputer tote has been established andrgiertiv

in the image, the J8 is rooted in the electromedawrera whilst the following machines are transiting to
predominantly electronic machines. The image afews the tickets produced by each model excepeigdse
of the last one in the image, the J20 where thekraanse card it uses is shown.

Today there arever 15,000A.T.L designed ticket issuing machines in use ugtwut the world's racecourses,
paceways racetracks and jaialai frontons. And @ty every ticket issuing machine made by A.TsLstill in
service. Their service record highlights the twoirmeharacteristics of the A.T.L ticket issuing manzh -
reliability and efficiency. Automatic Totalisatotsmited firstly developed for use with computeratisators,
the J11 ticket issuing machine and, since thenJiffe the J18 and the J20. The latest styles incatipg up to
the minute electronic techniques, like their predsors, maintain the company tradition of religbiind
accuracy.

The versatility of A.T.L's ticket issuing machinissunderlined by the fact that those currently & wvith an
electromechanical system can be integrated intov@ater Totalisator System without modification.

Research, meticulous care in design and long expegi are not the only qualities behind the A.Tdket
issuing machine. Another is thorough product-testiEvery ticket issuing machine undergoes an exhautest
for operational reliability and is then testedtie field by A.T.L staff.

The reliability of A.T.L's ticket issuing machinés enhanced by the overall security of the Compmatigket
issuing system which protects against forgery. IA.Jupplies ticket paper to race clubs throughoetilorld
which use its equipment. A.T.L's ingenious pattefricket markings and the use of special inksfanting
ticket backgrounds protect the Totalisator Systgairest the counterfeiter.

A.T.L has over five decades of experience behind firoviding complete security for the multi-bdh dollar
turnover of its customer clubs.

1986 Australian Design Award

In June 1986 Phil White, Manager of the ATL Reskaand Development Department, received a letten fro
the Industrial Design Council of Australia. Thetdetwas written by Joy Durston an AdministrativefiGr of
the Council and confirmed the granting of an AdgtraDesign Award. Following are some extracts frithva
letter.

| am pleased to inform you that your company's WageTerminal J33 and Mark Sense reader J40 hage be
granted an Australian Design Award.

Your Australian Design Award Certificate is beingepared. If you so desire, Mr Molnar will be pledde
arrange a public presentation of this certificatgdur company.

Congratulations on these fine products. | hope @atincil's recognition of their high standard wplove
beneficial to your company.

Note: Wagering Terminal is a later term for Tickesuing Machine that was introduced to specifytthpe of
machine from the plethora of other ticket issuingchines that came on the market after the adverhef
electronic era.

ATL Sell/Pay system Tote Topics Summer 76/
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~J22sin operation Guineas Room Eagle Farm 1979

| have included this article as it relates one loé tmany terminals designed and manufactured by Afave
selected the J22 as it is the first ATL terminaforked with after joining the company. As Chief iBagr of the
Brisbane Branch the most challenging objective wasping the transaction processors functional amd t
demanded the most time. | had staff who did thend@itenance and | helped them with the more diffic
problems. My association with the J22 lasted alnaodécade. Our customers in Brisbane later purctiasere
terminals which were J25s and J36s. After AWA toodr ATL we used TIM91 terminals and when TAB
Limited took over we used PCTims.

Development work on new products was increasechdutie year resulting in the release of a tickstirsy
machine known as the J22, which incorporates soemeand advanced technology. This terminal has edeat
considerable interest amongst racing clubs, beingenflexible than competitive products, and desigte
achieve significant labour savings in the operatibthe totalisator. Development work is continuatga high
priority on other advanced terminals for both @tk and off track use as well as low cost compsistems to
cater for the needs of smaller racing clubs.

The J22 terminal was the major reason for our |sc@e winning the highly competitive contract witte

Royal Hong Kong Jockey Club for a computerisedlisdtor system, which will be installed at theimn&hatin

race-track. This system will be the most advancethé world, and will incorporate many innovatigeas for
admission and crowd control, cash management,ajidpbards, and other business information for r@aoese

operations. A central complex of computers areudet in the contract together with the ticket isgui
machines, turnstiles, display boards etc.

The A.T.L. Model J22 Sell/Pay Terminal is a highrfpemance transaction terminal designed to meet the
demanding criteria essential to an on-course tattr incorporating the flexibility required by nevd
operations.

The J22 is capable of selling and paying simultasioon all pools and values operating at the @utss this

feature which allows a comprehensive totalisatovise to be provided throughout the course eithesingle

terminals, operating in restricted areas such as had restaurants or by terminals dedicated t@ifépe
functions in the main public betting areas.
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Reproductions of J22 type tickets are shown onofygosite page. A separate ticket is issued for e
however this ticket may be of any value and camwmmiroodate up to six runner selections. Further glesiticket
is available for an 'each way' bet. A ticket magréfore accommodate equal investments on up tousixers
for Win, Place and Each-Way or up to six runneeactidns for the combination pools, i.e. Quinellardeast,
Double, Trio or Trifecta. There is no restrictionthe number of selections in each leg of the caativn pool
providing the total does not exceed six. For examaltypical doubles ticket may have 6 & 9 seledtethe
first leg and 1,8,10 &14 selected in the second\dych is a total of 8 combinations in the sankeit.

The major components of the J22 are:
Printer

Reader

Keyboard

Operator Display

Customer Display

The Printer is a 7 x 5 dot matrix printer which simultaneougtints 2 lines of 9 mm characters, 1 line of 3mm
characters and 2 lines of bar code. The time reduw print and issue a ticket is less than 0.4rsgs. A ticket
printed on a J22 Terminal

L} | ¥R [ LA (LN} (LT [ L i A

BRI RE QIN #£1

Ub-Uk £ el g Beib-rudg—nlie kL. o0

521200 SOLEIL:STICKS

Note: The bar code printed on the ticket had nacklem or CRC. The way errors in reading the tiokete
detected was by the use of two bar codes writtesagh side of the ticket. One bar code is the one's
complement of the other. During a read operationlthr code on one side is complemented and thé resu
compared with the bar code read from the other sile if they do not match an error has occurred.

The Readerautomatically reads the serial number and daterded in bar code on the two edges of the ticket.
A Ticket presented for payment is fed into the sraglot where it is read, the information is traitted to the
computer system and if a dividend is payable ttietiis mutilated by two punches and returned ¢ooerator
and the amount payable is displayed to both theabpeand the customer. If for any reason the neadenable

to read the code, the serial number, which is plsated on the ticket in alpha numeric charactees rhe
manually entered by the operator.

The Keyboard is conveniently arranged to encourage operatoedspad provides a discreet button for each
function. Thus avoiding the possibility of mistakeentering coded information.

The Operator Display consists of 32 alpha numeric characters to disallapformation as it is entered through
the keyboard. The operator may visually check tewits of the transaction before it is transmittedthe
computer system. Further information such as custototal and amounts payable are also automatically
displayed to the operator.

A Cumulative Total for each series of customer transactions is autoatly calculated and displayed to both
the customer and the operator. The total is clebefdre commencing with a new customer, then theevaf
each ticket sold is added and amounts payableubteasted from the cumulative total.

Terminal Operation

The J22 incorporates the speed and reliabilityhefaarlier ATL Ticket issuing Machines togetherhatihe all
purpose capability necessary to the modern on-edotalisator operation.
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While the J22 is capable of selling and paying bp@ols simultaneously, certain terminals woulddsalicated
to specific pools and value to provide fast servitedows in the larger betting areas. These terlmiwauld be
programme dedicated to reduce the amount of infooma&ntered for each transaction.

To sell a ticket the operator first clears the oosdr total then enters, the value, the pool and the runner
selections. The information may then be visuallgated on the display and if correct it is then $raitted to
the central computer. If it is incorrect the operatan clear the entry.

The central computer on receiving the details eftibt will check that no errors have occurred amsmission
and then check that the bet is valid e.g. thatpthas is operating, that betting is ‘on’, that $kécted runners
are not scratched. If the bet is invalid the corapwtill transmit a message to the terminal whichthisn
displayed to the operator.

If the bet is valid the computer will assign it mique serial number and record the details in coeenory for
odds and dividend calculation, on disc memory fayqut, and on the daily history tape as a permamesatrd.
The terminal cash status record is also updated.flithrecord of every bet is kept by both compate

When the bet is recorded the information is thangmitted to the terminal together with the seriahber and
the ticket is printed. The details printed on tloket are theretofore identical to those recordedhe central
computer. The value of the ticket is added to teamer total on both the operator and customeialis.

A ticket presented for payment is inserted into teader slot by the operator where it is then parted
through the reader and the bar code on the edtfedicket, containing the serial number and dateead and
the information is transmitted to the central cotapu

The computer checks that no errors have occurré@msmission and then locates the serial numbdtsatisc
files. The full details of the bet recorded witte therial number are then checked and the compaterndines
whether a dividend is payable, and the amount, dfvidend is due the computer records that it il @and
updates the terminal cash status file. Furthertehminal cash status is compared with the amoagaliple to
ensure that the operator has the cash to makeatmagmt.

The dividend is then transmitted to the terminakwehit is displayed to the operator, and is subgchfrom the
customer total. The ticket is cancelled by mutigtthe bar code with two holes and the ticket isrreed to the
operator. If the operator does not have the caglayahe dividend, the nearest cashier is autoalbtinotified

so that the cash can be quickly provided.

If the reader is unable to read the ticket the afpermay then manually key in the serial numbeintiate the
transaction.

ATL Researc|

When electronic data processing was in its infabagk in the early 1950s, ATL was researching ways a
means of bringing electronics into its totalizagystems. ATL anticipated the day of the computdriselly
electronic totalizator System years ahead of afmgroCompany and its planning engineers intensitfieir
research in the dynamic new field of automatic daacessing. When the racing world decided to bse t
computer for racecourse operations, ATL was re@tlg. most spectacular evidence of depth of ATL nedeis
that it was called upon to design its very first&fonic totalizator System not for one average siwecourse -
which would have been in itself a challenge - tmutd circuit of three racecourses with the biggeshbined
totalizator turnover in the world ... Aqueduct, &aga and Belmont Park which are controlled byNbe York
Racing Association. An enormous amount of researuh planning, long before being invited to subrst i
Electronic totalizator proposal to New York Racidgsociation, enabled ATL to take on this massiwk tand
complete it so successfully. ATL Research nevepsstbélaving now attained what some years ago woane h
been regarded as impossible levels of accuracwbilily and operational speed, ATL research engjiseare
constantly searching the world market for the katdsctronic equipment, improving methods of desiga
manufacture whether the equipment be electro-meécdlapartially or fully electronic.
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ATL's equipment testing program is incredibly péaking. A newly- designed ticket issuing machiner, f
example, will issue a million consecutive ticketighout one fault as a minimum requirement of itsuaacy
and durability.

ATL designed and manufactured tfiest Electronic Odds Computer, the first Electro-mechanical "
Totemobile", thefirst Mobile Computer Unit for Electronic totalizat or operation and thefirst Electronic
Ticket Issuing Machine Intensive research enabled the Company to gveating world these innovations.

By no means the least important facet of ATL resieas that which it carries out on a racecourserafis
equipment is to be installed. If there is one thingque about ATL's approach it is that every ofato
totalizator installations has been specially desigfor the racecourse it serves.

ATL makes a complete survey of the layout of eamtercourse prior to the signing of the contract asd
planning engineers take every aspect into condidarathe location of selling and payout windorgjicator
boards, intercom systems and the totalizator CoRomm Complex- so that the racing public will bensed
speedily, efficiently and reliably.

Over half a century of research and experiencauil$ into every piece of equipment ATL suppliesraxing
clubs around the world.

ATL Notes on the compal y

The following is a page from Tote Topics magazun@8er 76/77. It is titled "ATL notes on the compaamd
it gives a later view of the company and givesratication of the diversification it engaged in.

From small beginnings over 60 years ago Automatitallsators Ltd now produce the most sophisticated
equipment for the control of betting on racecoutbesughout the world, trotting tracks and greyhb@vents
not to mention such events as lotteries, jai-aldithe numbers game.

Today our factories in Australia are manufactugimgducts that are unique from computer operatedisators,
hardware componentry and software for the typewgtiprinting and newspaper industries to nurselsacal
communication devices to number plates and presstal signs.

Our tool-room is one of the best equipped factocigsable of the finest procedures and qualified &ssting
body for standards and performance in the most ddmg industries.

Around the world there are over 60 race coursasatteaserved by ATL Computer Tote Systems and thbild
Computer Tote is operating at racecourses, pacearaysacetracks in Australia and overseas.

ATL's years of experience in pioneering and innmvahave allowed it to maintain its leadership tigbout the
world in the supply of equipment for betting, turies, ticket printing and production and the fafks design of
procedures for the principal clubs in the worldading cities.

One has only to take a look at the lamp-box compedetrolled indicator boards which show up to seeond
odds results and dividends to realise the effigiefaesulting research by ATL.

Ticket issuing machines have been pioneered by afid. are capable of handling all betting systemsvefy
kind.

Today there are in excess2i#,000 ATL designed issuing machines use throughout the world and these are
acclaimed for their reliability and efficiency. Thelectro/mechanical systems that are integratedh@n
Automatic Totalisator equipment are meticulous @sign and have been subjected to thorough prodsting

for operational reliability.
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Part of the Assembly Section

The above image is one of the assembly section i 20,000 TIMs (Ticket Issuing Machines) meretib
above were produced. This photo shows the produdtfoan electromechanical TIM, probably the J8. éJot
there is a reference to 15,000 ticket issuing maehin an article above. This previous reference gaites this
one.

With increasing turnovers at most clubs the ATL pamy has engaged in long term research to maiit&in
leadership position in this industry. Experience peoved that only the best will do and our comppolicy is
to retain its previous position at all costs.

The SAM System
Another example of diversification, from the backer of Tote Topics Spring 1977.

SAM uses a small digital mini-computer, typicallystalled in a club's management office, to prodbss
operation of the poker machines on a real timesbdsie system provides management with securityraion
detailed audit of each machine, and a constanttoramj of the electro-mechanical functions.

The club operating poker machines for profit haskéal a viable method of obtaining Security, Audida
Monitoring of their most significant source of renee. SAM provides the means for an investment gathuine
return.

For further details and introduction to an opegsgstem, contact;
CLUB AND CASINO SYSTEMS PTY. LIMITED
Group Member Automatic Totalisators Limited
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Neville Mitchell's career with Automatic Totalisa

Following is a transcript of part one of an audasette recorded by Neville Mtichell a long servigtomatic
Totalisators Engineer and Manager.

Hello my name is Neville Mitchell, | worked for Amnatic Totalisators from May 1962 until October 4992
years of work there. When | started the electrorasitial totalisator systems were universal and usetdme
64 countries around the world. There was a lothefit in Australia, a lot of provincial towns had witace
electromechanical totalisator systems a lot of tiewing first been installed in the city tracks awdithey were
replaced by bigger machines the smaller ones wereedhout to the provinces. In the early days oégat
worked on the race tracks on a Saturday or Fridglytror on Saturday night depending on when | vessered
on. | started off as a payer. | was given the tesufl the race, the 3 placings and we only workedvin and
place in those days the dividends were declared asit against the 5 shilling bet you had to doryown
progressions and calculate the will pays on thkillirg ticket, the 10 shilling ticket, the 1 poutidket and in
some cases the 5 pound and 10 pound tickets wracé fairly rare. When you did the summations yolleda
them out and everyone in the pay group agreedetatly and you then opened your pay window whenbtkil
was rung and you paid out on the winning tickefsdgressed from that to the engineering side efdlces and
| assisted in operating the electromechanical systend from 1962 to 1964 they were totally autoentie
odds were automatically calculated by the main syttem and displayed by all sorts of means taothsic.
Mostly they showed bookmaker odds, in other coaattihey showed all sorts of things like ticket f®tnd unit
totals and combinations of displays that were jradtin Asia, England and in Europe. In the firsgears at
totes | was working in the actual production ateserved in manufacturing and graduated to quabtytrol and
inspection services and in late 1963 | was invitegbin the engineering staff in the drawing offigad | was
indoctrinated into the design of electromechanécplipment using relays and uni-selectors and kige liate in
1964 | was appointed project manager for a newrele@chanical tote system to be installed at thecétracks
in Melbourne along with the construction of a bramdv tote system that would be installed at thelyéeing

constructed race track at Sandown Park. The equipmweas based on a wonderful piece of mechanical

engineering called the mini adder and it was mobile
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One of the Melbourne mini adder systérhs insideptii@echnicon truck

There were two 40 foot pantechnicon trucks whichewféted out as 24 starter win place only toteipment
and had a lot of innovative features with autométied printout for results and dividends and endiay
summations. It also had an analogue type compuysters that could determine the odds, bookmaker,ddds
win and place which were used to display to thelipwia new two and one half digit lamp-box indicegt and
some of the old blind and shutter indicators welso adapted at places like Caulfield and Flemington
Returning from Melbourne | was again in the engimggegroup and | remained there till 1968 when dote
bought their first PDP8-i computer and we put tiogiether and made up a mock totalisator system avidw
input terminals or ticket machines and | designedi lauilt the display indicator and from that stae were able
to sell the idea of a computerised tote to the Rdyang Kong Jockey club using DEC equipment and
simultaneously in the United States we managedta deal with Honeywell and we designed a tickstiigg
machine for use in North America which was multojgal selling win place double quinella and exotét b
pools like that and we did all of the on track aiisttion and Honeywell did the computers we did cbenputer
terminal operations systems but the tote contrabotes and judges and stewards control was invalveaiat

as well. After the installation of the system inrigakong the age of the computer totalisator systes born.

102



=

R w» !
The Hong Kong P

DP8 Totalisator System at Happyeyall
The next 25 years we moved along with the indualirthe time upgrading and updating the computstesys
and as DEC grew so did we. Our expertise in malkiagpheral equipment that converted the computers
themselves into functional equipment for the raaskrgrew. Examples of this were the scanners whvete
used to couple groups of 64 ticket issuing machinethe computers and race-day control equipmernttwh
started off with push-button controls and gradudtedlave PCs and the like as time went by. Finakywere
installing large totes which were not only runniog course but off course and telephone bettingesystin
Melbourne and Hong Kong and these were very vegytditie systems. In nineteen ninety two-ish we veoaid

by our owners Smorgon Consolidated Industries drt8 WA who took over Automatic Totalisators amda
very short period of time the name and the expedfg¢hose sorts of systems was lost.

Note: Neville mentions Automatic Totalisators gnogvivith DEC. | have heard from multiple DEC managier
Australia that ATL was significant and in some &asssential, in getting DEC Australia establisheé tb the
number of PDP8 and PDP11 machines the company paeth The Hong Kong PDP8 based tote system in the
image above was the first of many PDP8 tote irestialhs prior to the advent of the PDP11 based tated
finally the VAX11 based totes developed and irestddly Automatic Totalisators.
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An example of a PDP11 tote system

The image above shows what the PDP11 totes lodkedThese superseded the PDP8 tote systems. 1 spen
close to a decade, starting in 1979, keeping tlsgseems operational. There were two of these sgdtestalled

in semitrailers and they serviced five tracks, Eaghrm gallops, Doomben gallops, Albion Park Trathe
Gabba Greyhounds and Bundamba gallops. It is skstantrast with the original purely mechanical tigator
shown at the top of the page considering this sysidth its massively increased functionality fitdéoi a
semitrailer and the one above as can be seen fnenphoto requires a building.

Totalling Mechanisms L]i

| received an email from Val Burr on 31/10/2012e S¥as investigating the history of a building thatised the
Feilding Julius tote, for the Manawatu District Qmil. This tote was installed in 1920. Val cameass a
company name Totalling Mechanisms Ltd, in relatiorthis tote, in the Feilding Jockey Club (1913-2p2
minute book. As this reference in 1914 pre-datesfdlainding of Automatic Totalisators in 1917 itreee that
Totalling Mechanisms Ltd became Automatic Totadisatimited. | queried this with the ex-staff whadtthe
earliest memories of Automatic Totalisators ancone had heard of Totalling Mechanisms Ltd. Valsesgch
revealed that Totalling Mechanisms Ltd was formedl®11. | have now just come across a reference to
Totalling Mechanisms Ltd in an Automatic Totalisatbtd document. This document is Tote Topics nmiagaz
Number 4 Dated April 1967. Following is an extrémm the magazine. The whole article is 5 pageg land
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signed D.C.H. Peter Collier, the ex Chief EngineérAutomatic Totalisators in Victoria, informed rtieat
D.C.H. is Don Hardy.

In April of this year we are celebrating the 50tmiersary of Automatic Totlaistors Limited and g€ars of
operation from our present premises in Meadowbankl, we will attempt to give a brief outline of et®and
highlights of the 50 years of our existence.

Prior to the formation of Automatic Totalisatorstited, Mr., later Sir George Julius, for TotalliMechanisms,
had installed mechanical totalisator equipmentwa tacetracks, the first on the Ellerslie RacetratiNew
Zealand, and the second at Gloucester Park in WieAigstralia. This equipment was completely mectalni
and consisted of Ticket Issuing Machines and Dradiciator Units all in the one building, for one Poaly.
Miles of flexible wire cables connected the Tickssuing Machines to the Indicator Units. A consatde
length of bicycle chain ran over chain sprocketsl heavy cast iron weights were used for drive powhese
installations were the first Mechanised Totalisaiorthe world, and operated until early in the 92

Mr. Julius conceived the idea of making a Totatisatfter having carried out research into the plisi of
making a Vote Counting Machine for the Governmeniestern Australia where he was in residence gdor
the formation of Totalling Mechanisms.

Immediately after the formation of the Compa@utomatic Totalisators)n 1917, the miles of flexible wire

cable were replaced by simple electrical conductenich operated solenoids both in the Ticket Isguin
Machine and in the Indicators. This meant that Tieket Issuing Machines no longer had to have &elo
physical relationship to the indicators.

ATL Around The World 1974

Branch Location
Head Office and Factory Nancarrow Ave Meadowbank NSW

Automatic Totalisators ( USA ) Limited, Automatioflisators Inc

Premier Equipment Pty Ltd 100 Bellevue Rd Newark Delaware USA

Automatic Totalisators Limited Newcastle 69 Hunter St Newcastle</[FONT< TD>
Automatic Totalisators Limited Victoria 412 Collins St Melbourne
Automatic Totalisators Limited Queensland Hslisee Cars_on Euilig 22 =
St Brisbane
Automatic Totalisators Limited South Australia 12 Currie St Adelaide
Automatic Totalisators Limited Western Australia Capitol House 10 William St Perth
Automatic Totalisators Limited South Tasmania T&G Building 113 Collins St Hobart
Automatic Totalisators Limited North Tasmania 93 Cameron St Launceston
Automatic Totalisators Limited New Zealand Nortratsd 139 Albert St Auckland
Automatic Totalisators Limited New Zealand Soutlans! 180 Manchester St Christchurch
Associated with Totalisators Limited Prudential Hé)ﬁ;leén%roydon, Surrey

Subsidiary - Page Manufacturing Co Pty Ltd
Subsidiary Premier Equipment Pty Limited
Subsidiary New Zealand Totalisators Limited
Subsidiary Gladstone Electric Co Pty Limited

Automatic Totalisators Hong Kong ( 1976 - this vealsled to the
above document )

oy, L P e =P
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Appendix VI - “A sure bet for understanding computers” by Doran Swade — New Science

A sure bet for understanding computers

The end of an era of dog racing in North London

be odds-on favourite in helping to explain modern computing

gives the Science Museum a prize that is certain to

Doron Swade

HE CLOSURE of the dog-racing
track at London's Harringay
Stadium on Friday 25 Sept-

ember marked the end of an era in the
social history of the area. The site had
hosted grevhound racing since 1927
and now Sainsbury's, the supermarket chain, has purchased it,
at £12-5 million, for redevelopment.

The fate of Harringay Stadium might be less remarkable
were it not for one fact: to the last, the track operated what is
probably the only surviving example of the earliest automatic
totalisator in Britain, Curators at London’s Science Museum
believe that the installation at Harringay is one of the earliest
examples of an on-line, real-time data processing and
compui ::P system, A

A “totalisator” is not, as might well seem, an Americanism

for 2 worthy English word for an adding machine. It is an
apparatus for managing a system of betting that the French
devised around 1869, called the pari nuutuel, which is still
widely used on racetracks,
_ In the pari muiyel system of wagering, colloguially known
in Britain as the “tote”, bets on runners in a race accumulate to
form a pool in which people backing the winners share in
proportion to the size of their bet. A Featurc of the system is
that the distribution of bets placed on the runners determines
the odds against a runner winning. The odds, therefore,
change continuously as betting progresses. The odds on which
the stakeholder pays winning dividends are those that apply
when betting stops at the start of the race. A person who bets
with this system does so “blind™ because neither he nor the
stakeholder knows the final odds against the winners until the
race begins,

. The tote system differs from that of the bookmakers, who
give fixed odds at the time that the punter places a bet, and
these odds provide the basis of the winning pavout regardless
of subsequent changes. Because the size of the pool in the tote
system 15 a factor in determining the winning dividends, the
stakeholder operating the pool cannot lose. Bookmakers, on
the other hand, are obliged to make good any shortfall between
their total takings and the winning payout in the event that
they offer ill-judged odds.

In many countries, among them France, New Zealand,
Argentina, Canada and certain states in the US, the tote
system has become the only legal form of betting, In other
countries, bookmakers are allowed to compete against the tote
for the punters’ custom, either legally, as in Britain and New
South Wales, or illegally, as in France, where the authorities
grudgingly tolerate them.

While the customs of betting differ in various countries, it is
common, at least in Britain, for the tote to offer three basic
types of bet on a greyhound race: win, place and forecast. A
win bet backs a single runner to come outright first. A placebet
{in races in which there are six dogs) backs a single runner to
come first or second. A forecast bet backs a pair of dogs to
come first and second in a specified order.

. To operate the mutuel system, the totalisator has to add up
individual bets of different denominations on particular dogs,
or combinations of dogs, and produce a grand total, or pool,
for each class of bet (win, place. forecast) for each race. In a
six-dog race, six dog totals make up the wins pool, six dog
totals make up the place pool and 30 combination totals make
up the forecast pool. (There are 15 pair combinations in a
six-dog race, but because the bet specifies a definite order, that

D e e Ly

The Jultus ticket machine for “forecast” bets relays each wager to the
tate roam, where it contributes to Iic’ pool

is ta say AB or BA, there are two forms of each combination,

thus making a total of 30.)

After each race, the stakeholder divides the pool among the
winning punters in proportion to the size of their beis. The
stakeholder is entitled to deduct up to 17-5 per cent as a
commission before distributing the pool in the form of divi-
dends. Until recently, he was also obliged to deduct a govern-
ment betting tax of 4 per cent—a practice abolished early this
year.

The fotalisator at Harringay is a completely electro-
mechanical apparatus for managing mmue}] betting at the
track. George Julius, a versatile and distinguished consultant
engineer, developed the system in Australia, He is said to have
remarked, not without humour, that the constant association
of his name with the invention of the totalisator distracted

soience MusesmDavid Exon
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The toie room coordinates the accumulation and display of the
pools and contains the machine which caleulates the winning
adds. The "odds machine”, with its array of local ageregators
fabovel, stands in the far distance

Tote engineer resets the odds

machine between races. Below:
Cluich mecharnisims on the forecast
grand toral aggregator

5
é
i
2
3

108




New Scientiat 29 October 1987 51

from his other achievements, including his prominence in
Commonwealth scientific affairs,

The Ellersie racetrack in Auckland, New Zealand, installed
the first “Julius”, as it became known, in 1913. Organisers of
the course at Longchamps, in France, introduced one in 1928
for horse racing. Britain introduced its first Julius in 1930, at
Northolt, and on several grevhound tracks, including
Harningay, in the same year.

The Julius totalisator with its automatic odds machine is the
earliest on-line, real-time, data processing and computation
system that the curators at the Science Museum have
identified so far. The system is an extraordinary achievement
both in terms of engineering design and information
processing.

Julius designed his system at a time when other data
processing systems required operators to prepare batches of
punched cards which were then processed en masse—these
systems were thus “off-line”. People wishing to “compute”
used, in general, mechanical caleulators. The Julius features
on-line machines which not only act as the source of input
into the system but also produce, for the punters, tickets
recording details of each bet. The centralised processing
apparatus aggregates, in real-time, different sizes and types of
bet into subtotals, for each

pitting your luck or judgment against the bookmaker’s. Others
welcomed the tote’s mechanical impartiality.

Winston Churchill, at the time Chancellor of the
Exchequer, and thus responsible for the Treasury, welcomed
the opportunity afforded by the tote's centralised control of
information to make a tax on betting a workable proposition.
It was the prospect of revenue from the Betting Duty and the
convenience with which such taxation could be administered
that was so attractive. Churchill legalised the totalisator in
1928 by an amendment to the 1853 Act for the Suppression of
Betting Houses.

A great merit of the Julius is that it embodies principles
fundamental to modern electronic data processing and imple-
ments them in a visually immediate way—part of the chal-
lenge that faces curators at scientific and technological
museums who wish 1o exhibit technology to a wide range of
visitors.

In the operation of the rotary distributors, for example,
eight contacts, each connected to a separate ticket machine,
are swept by a rotating arm so that each ticket machine is
connected in turn to a single a]fgregalcr. In so doing, the Julius
device provides a visible illustration of the principle of
“multiplexing”, which is central nowadays to many computer
applications, whereby a single

runner, and totals, for each
pool, and presents a con-
tinuous display of these
amounts to the public on digi-
tal drum indicators.

Perhaps the most dramatic
and ingenious device is the
“odds machine”. This con-
tinuously calculates the odds
against winning for each of the
six dogs as betting proceeds
and displays these directly for
the public on large clock-dials.
The odds against a particular
dog winning are given as the
ratio of the total stake on all
dogs to the total stake on the

device serves several periph-
eral devices on a time-shared
basis. The distributor solves
the problem created by several
machines competing for the
attention of a processor at
the same time—in computer
jargon this is referred to as a
“contention”™  problem—by
consulting each ticket machine
in turn—a process known as
“polling™.

Further visible demonstra-
tions of the principles of data
processing are provided by
various measures that the

given dog. The odds machine
both performs the necessary
arithmetical division for eac
of six runners and displays the final dividend, taking account
of the fixed proportion of the pool deducted as commussion for
the operators of the course.

The circumstances surrounding the introduction of the tote
system into Britain in 1928 provide an insight into social
attitudes to machines, Bookmakers were universally hostile to
the tote because it represented competition. The two systems
are quite different. The bookmakers have autonomy and are
free to determine or manipulate the odds as they see fit,
independently of each other, and are accountable only to their
own need to prosper. The tote offers a system of centralised
control, in which the stakeholder cannot lose, which is to
say, takes no risk, and in which the odds are determined by
collective action and are the same for all. Perversely, as it
happened, a boycott by bookies at Windsor in 1926, in protest
against the imposition of a betting duty, mobilised the racing
authorities against the bookmakers and in favour of the tote,
which they saw as a way of depriving bookies of a means of
representation.

Moralists advocated the tote on the grounds that elimi-
nating bookmakers from the track would purge racecourses of
their worst clements—"the welcher and the organised gangs of
thugs that still infest English race-meetings”, as Bampton
Hunt claimed in the National Review of May 1927, This
would at least cleanse the term “racing man™ of its pejorative
connotations. Punters were divided and in some respects were
at the mercy of the publicists. Some held that betting against a
machine that could not err removed the essential attraction of

Behind-scenes view of a drum indicator for the pool from forecast
bets an trap 3 to come first and trap 5 1o come second

totalisator provides to ensure
“datasecunty”. Forexample, a
mechanism locks the handle of
the ticket machine while a bet
is being processed and releases the handle only after an auto-
matic hand-shaking exchange with the processing apparatus
has been completed su ully. The arrangement prevents
the operator from placing new bets until the system has regis-
tered and cleared the current one.

The Science Museum has dismantled representative
portions of the Harringay tote, including the odds machine,
and is taking them to an aircraft hangar at Wroughton,
in Wiltshire, as part of the Computer Collection. The
staff’ of the Science Museum also hopes to reassemble a
slightly later machine, dating from 1933, which came out of
service at Wembley Stadium last year, and to use it as a
working demonstration in the Computer Gallery at South
Kensington.

Harringay Stadium, with its unmodernised and partially
derelict wooden stands, has lived under threat of closure for
many yearsasa “danger to public safety”. [tisan irony that the
Ioargﬁtandirm uncertainty surrounding the future of the
stadium kept the totalisator working until now. Track
operators were not willing to invest in an electronic
replacement faced, as they were, with an uncertain future.
Although it is a sure bet that the Harringay Stadium will soon
be demolished, the odds are that the Julius totalisator will not
now be lost, (m]

Doron Swade is curator of computing and data processing at the
Science Museum, London.
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Appendix VII_ - “Sir George Julius”

Sir George Juliusl

Sir George Juliu '

George Julius was the founder of Julius Poole &sGibPty Ltd and Automatic Totalisators
Ltd, and during his life he gained a wide reputa@s a Consulting Engineer. He invented the
world's first automatic totalisator. He was thestfiiChairman of Australia's Council for
Scientific and Industrial Research, now the woddibus Australian Commonwealth
Scientific and Industrial Research Organisatior5(CR.O.). In 1929 he was knighted for his
contribution to technology.

The world's first automatic totalisator

The following information on the life of Sir Geordelius has been quoted from the book
From Tote to Cagbublished by Julius Poole and Gibson.
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George Alfred Julius was born in Norwich, Englamd2® April 1873. Shortly afterwards his
family emigrated to Victoria when his father, theM@rend Churchill Julius clerk in holy
orders, was appointed Archdeacon for the dioce&albédrat.

From an early age, George's mechanical inclinattas obvious to his parents. He had an
inquiring mind and skillful fingers and loved helgi his father fix clocks in the small
workshop at the back of the manse.

George Julius attributed his mechanical inclinatmitwo generations of ancestors. As
reported in the Melbourne Herald (22 August 1931):

"Any inventive capacity | may have may be attriduteinheritance through two generations.
My father, who was one of the Court physiciansandon, but had such a mechanical bent
that he spent what money he had in backing anyntiorethat had wheels on it.”

George Julius entered Melbourne Church of Englamdnm@&ar School in 1885. After
matriculating, he followed his family to New Zeathwhere his father had been appointed
Bishop of Christchurch. Here the Bishop demongtréiis continued interest in mechanisms
by going up in a bosun's chair accompanied bydbal IRabbi, to lay the finial on the rebuilt
cathedral spire which had been shaken down byatteguake of 1890.

In 1890, George Julius enrolled in a BSc( Mechdnieagineering) degree course at
Canterbury College, University of New Zealand. Bessa of the contemporary boom in
railway construction, he specialised in railway ieegring and was the first such engineering
student to graduate from this university.

Professional Care

George Julius commenced his professional care2896. He went to Western Australia to
accept the appointment of assistant engineer orsttfé of the Locomotive Department,

Western Australian Government Railways. At thisdithe gold boom was at its height and
the Department had many railway lines under coostm. George Julius worked for the

Department for eleven years and was promoted tef cliaughtsman and then engineer in
charge of tests.

In 1898, he married Eva O'Connor, daughter of @Yonnor, a celebrated engineer from
Western Australia. They had three sons; the eldesiry Francis ( born 1900 ) was later to
become a partner in his father's firm.

While working for the Government Railways, Georgdius conducted a series of tests on
timber and wrote a handbook entitled Physical Gttarsstics of the Hardwoods of Western
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Australia published in 1906. He followed this witte publication of Physical Characteristics
of the Hardwoods of Australia, published in 1907.

His research on hardwoods attracted a good desdterition and led to a job offer from Allen

Taylor & Co Ltd, a timber company in Sydney, astji@ne engineer at an annual salary of
550 with the right to private practice. Acceptirgstoffer in 1907 George Julius moved to
Sydney, settling his family into a new home in Qct&areet Woollahra.

The following year he set up a consulting officethie Equitable Building in George Street.
His practice, the first of its type in the counivgs immediately successful.

Automatic Totalisatol

In whatever spare time he had, George Julius coediio work on the design for his
automatic totalisator. Helped by two of his soresphilt a prototype in the workshop
attached to his house.

George Julius' Evans and Sons Lathe

| have added the above image which is not pati@ftriginal document. The above lathe
belonged to George Julius. He used it to producelai his early tote work including the
prototype mentioned above. It now belongs to Geésigyeat grandson Tony Shellshear.
Tony is engaged in a rigorous project to returrstlathe to its original condition. It has
already undergone a major transformation to behie tondition shown in this photograph.
The lathe was manufactured by Evans and Sons afdmoim 1830.
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However, the automatic totalisator was not originebnceived as a betting machine, but as a
mechanical vote-counting machine. Julius reported:

"A friend in the west conceived the idea of gettimgyto make a machine to register votes,
and so to expedite elections by giving the resiittaut any human intervention. | invented
one that aroused some interest, and it was sulnirtibtéghe Commonwealth Government.”

When the Government rejected the voting machinaggedulius adapted it as a racecourse
totalisator.

"Up to that time | had never seen a racecourseaiehd who knew of a "jam tin tote" - a
machine which kept a sort of record of tickets sdldach window - explained to me what
was required in an efficient totalisator. | fourteetproblem of great interest as the perfect
tote must have a mechanism capable of adding twrae from a number of operators all of
whom might issue a ticket on the same horse aaiee instant.”

"l set to work on a machine that would permit threwdtaneous addition, give instantaneous
records, and would satisfy the requirements ofracgcourse.”

"The model was built in my spare time, and wherggted a company was formed and
secured its first order for a machine at the Auokl@Ellerslie ) Racecourse in 1913."

For more information on Automatic Totalisators g&Automatic Totalisators Limited - later
ATL

During the Great Depression continuing design warkhe tote kept Julius Pool & Gibson in
the black when many professional firms were goindeas. Awdry Julius has commented:

"In 1929-33 | spent a lot of time doing design warkl drawings on totes for Ascot, Canada,
Chicago, Moonee Valley, Williamstown and Doombenyall as alterations to the Randwick
Tote, and additions to the Flemington and Caulfietdes."

"l was also kept busy working on modifications toeav ticket issuer and the design of a
portable machine for the United States."

The original mechanical totes were large, eachfiliveg a machine room 10 X 10 metres.
Awdry gradually took over all design work from Haher and was responsible for research
and development. He was elected chairman of therAatic Totalisators Board in 1950 and
was a member of the board until 1975 when the compeas taken over by Smorgons
Consolidated Industries, a Melbourne company.

| have added the following images here as Awdriudus mentioned above. These images
are provided courtesy of Tony Shellshear Awdrygdson. Awdry was presented with this
medal from The Consulting Engineers Advancemenétydor an outstanding contribution
to Australian Engineering in 1980.

Awdry Julius' Consutling Engineers Advancementedpdledal
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"Julius" Automatic Totalisators were operated ungitently with the last one going out of
service on 25 September 1987, at Harringay Stadaudgg-racing track in North London.

In 2005, long after the above sentence was wrlttegeived an email from an engineer in
Caracas. | was informed that the Julius tote theess still in operation. After 48 years of
operation | was asked if | have any informationhamv to make adjustments to the system to
bring it up-to-date!
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Council for Scientific and Industrial Research

One of the great contributions made by George 3uliuthe well being of Australia resulted from his
appointment in 1926 by Prime Minister S.M.Bruca¢ta/iscount Bruce ) as chairman to the Council
for Scientific and Industrial Research ( CSIR 9refunner of the Council for Scientific and Industr
Research Organisation ( CSIRO ). At the time ofpiointment Julius said:

"Time was when commercial men thought of the gstawith the faint contempt natural in the
practical man for the impractical visionary - anketscientist worked at his problem, caring nothing
for the application of his discoveries to commeétrce.

"But this has all changed with the enlistment @éisce as an aid to the proper governance of a
country."

In its early years before acquiring its own officde CSIR (CSIRO) met in a room at the back of
Julius Poole & Gibson's office in Culwulla ChambdiSee image of Culwulla Chambers below)

As chairman of the Council related to primary protion, it was therefore decided to concentrate on
five main groups of problems. These were:

Animal pests and diseases

Plant pests and diseases

Fuel problems ( especially liquid fuels )
Preservation of foodstuffs ( especially cold sterdg
Forest products

arwpdPE

In the thirties Sir George Julius realised theresveaneed for more research work in secondary
industry. Despite strong opposition from the Depeant of Defence to any extension of the activities
of the CSIR, he presided over the establishmemovision of Aeronautics and was appointed
chairman of the important Commonwealth Committe€econdary Industries Testing and Research
in 1936. According to CSIR Chief David Rivett:

"The switch of the CSIR to secondary industry awal inany aspects of defence planning probably
stemmed from a visit by BHP chief Essington Lesvilapan in 1936. He returned thoroughly
alarmed at what he saw and urged the Lyons Mintstrgct immediately to produce planes and
fliers."

George Julius concurred. By 1938 he had convinbed2overnment that 143000 pounds would be
needed for Aeronautical Research Laboratories tbuo# at Fishermans Bend near Melbourne. The
Daily Telegraph, 7 April, 1945 recorded:

"Generally it is he ( Julius ) who has to battle fiew funds, and getting money in lump sums is no
sinecure."

"Sir George's value to the Council was in contaith\oliticians. He was flexible and extremely
shrewd in his handling of the species Homo Politu

"Without his experience, ability to manoeuvre amatéugh understanding of when to concede in

appearance without surrendering the substanceirtiependent scientists might not have had so
smooth a run through CSIR's first twenty years."
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9" September, 2014

Mr. Owen Peake

Convenor, Engineering Heritage Recognition Committee
4 Islington Street,

COLLINGWOOD. V. 2066

Dear Owen,

Herewith the submission for the nomination of the Julius Totalisator for an Engineering
Heritage Award. A complete appreciation of the ingenuity of this invention can be obtained
by reading the appendices, which are part of the submission.

Although the heritage award would be granted for the totalisator, the proposed
Interpretation Panel will acknowledge the invention, the inventor and the manufacturing
company — all part of Australia’s engineering heritage.

Copy of approval of the owners, the Brisbane Race Club is attached.

Yours faithfully,

Andrew Barnes
Chairman
Engineering Heritage Queensland
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BRISBANE

9 September 2014 RACING CLUB

Mr Andrew Barnes

Chairman

Engineering Heritage Australia - Queensland
PO Box 864

SPRING HILL QLD 4004

Dear Mr Barnes

This letter is to confirm that as owner of the Julius Totalisator the Brisbane Racing Club grant
permission for nomination of the Engineering Heritage Award.

We look forward to working with you in recognising the Julius Totalisator in our 150 year
celebrations next year,

Yours faithfully

Neville Bell
Chairman

EAGLE FARM & DOOMBEN

BRISBANE RACING CLUB LIMITED
PO Box $17 Hamilton Central, Queensland 4007, Administracion Offiee: Eagle Farm Racecourse, 230 Lancaster Road, Ascar, Queenslhand 4007,
P61 732682171 & F: 61 73868 2410 « We wwwibrecom.an

ABN: R1133 679 7RG ACN: 133 679786
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